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ENVIRONMENTAL MONITORING PLAN M0397

ABSTRACT

This plan is prepared to detail the environmental monitoring requirements for the Wekion
Spring Site Remedial Action Project in accordance with Department of Energy Order 5400. 1 and

" to ensure monitoring is sufficient to protect the environment and water users downstream of the

Weldon Spring Site Remedial Action Project. The plan is to be reviewed anmally and reissued
at least every 3 years. ‘Revision 4 of this document is the result of the re-evaluation of .
groundwater, National Pollutant Discharge Elimination Systern (NPDES) surface water, and -air
monitoring pregrams based on changes in stie remediation activitics and past monitoring results .
at the site,

The Weldon Spring Site Remedial Action Project monitoring program is designed to
address pathways and constituents to human and environmental receptors in a changing waste
setting and to further characterize the waste units in order to model their behavior under specific
conditions. Site specific criteria considered in planning pathway analyses included physical,
chemical, and biological characteristics of the radionuclides and chemical contaminants detected,
spatial distribution, -concentrations, depth to groundwater, geology of the area, climatic
conditions, how the area is used by the public and wildlife, and the proximity of contaminated
sites to potential receptors.

Site features receiving surface water will be sampled and contaminani levels will be
measured, The migrating surface waters will be sampled along their courses to track their
behavior until the concentrations are diluted or otherwise rendered indiscernible from
background levels. Groundwater will be sampled at locations of known or potential inpact to
monitor the effects of remiedial actions on groundwater quality and to monitor contaminant levels

 that may exceed water quality standards, Groundwater that surfaces at Burgermeister Spring will

also be sampled to provide a complete assessment of the groundwater system.

" Work-area monitoring will be conducted to provide knowledge of real-time airborne
ernission levels. Specific locations around he site where there is concemtrated buman activity
are considered “critical receptor” locations and will receive focused attention. Agriculturat
products are monitored as part of the characterization of foodstuffs and to established natural
levels of radiomuclides. Radicnoclides in aquatic ecosystems are monitored: to assess

‘environmental conditions. This characterization, along with the determirations made during

DOR/ORSZ1548-424, Rev. 4 i



- .- NPDES permits issued 1o the- Weldon: Spring, Site Remedial Action-Project and. the.resnlts. will.,

ENVIRCNMENT AL MONITORING PLAN Q102397

subsequent, routine biological and surface water sampﬁng, will meet the enviromnental
monitoring data peeds of the project and reveal effects of the project on aquatic life.

Peint discharges.of storm water. and treated water will be sampled in accordance with the.

be reported to the Missouri Department of Natural Resources as-required by the permits..
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SUMMARY OF CHANGES

Revision 4 of the Environmental Monitoring Plan is the result of the re-evalustion of
. groundwater and. aix monitoring programs.based on changes in site remediation activities and..
‘past monitoring results at the site. A table summarizing the changes can be found in Section
1.3,
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1 INTRODUCTION
The Weldon Spring sile is located near Weldon Spring, Missouri, 48 km (30 mi) west
of St. Louis, Missouri. The site formerly consisted of an inactive uranium production facility
including raffinate pits, an inective chemical plant, an abandoned limestone quarry, and

associated vicinity properties. These areas contain chemically and radiologically contaminated
materials originating from previous operations at the site.

Remediation of the Weldon Spring site is being conducted under the Comprehensive
Environmental Response, Compensation and Lighility Act (CERCLA} and as part of the U.8S.
Department of Enerey Environmental Restoration and Waste Management Program. The
program is known as the Weldon Spring Site Remedial Action Project (WSSRAP). The major
goals of the WSSRAPF are to eliminate poiential hazards to the public and the environment, and
to the extent practicable, make surplus real property available for other uses. An environmental
documentation approach has been developed that satisfies the requirements of both the CERCLA,
as amended by the Superfund Amendments and Reauthorization Act (SARA), and the Narional
Emvironmenral Policy Act (NEPA). The results of this process are the Record of Decision Jor
the Management of the Bulk Wastes ar the Weldon Spring Quarry (Ref. 1) and the Record af
Decision for Remedial Action at the Chemical Plant Area of the Weldon Spring Site (Ref. 2) on
uitimate disposal of the Weldon Spring site wastes which was issued in September 1993,

Department of Energy Order 54{1().1, General Environmental Protection Program,
requires the preparation of an Environmental Protection Program Implementation Plan at all
Department of Energy sites. The Weldon Spring site Emvironmental Protection Program
Implementation Plan (EPPIP)Y (Ref. 3} details the methods by which the WSSRAP will comply
with this order. Because the WSSRAP is a remedial action project, the overall goal is different
from that of the operating and/or production facilities for which Department of Energy
Order 5400.1 was developed. Therefore, the WSSRAP EPPIP meets the intent of Departrnent
of Energy Order 5400.1 while being tailored to the unicque aspects of a remedial action project.
The WSSRAP has prepared this Ernvironmental Monitoring Plan (EMP) to meet the requirements
for Department of Energy environmental monitoring programs as specified in Department of
Energy Orders 5400, I and 5400.5 and the Regularory Guide for Radiclogical Effiuent Monitoring
and Environmental Surveillanee (Ref. 4), hereafter referred to as the Regulatory Guide.

DOEOR/21548-424, Rev. 4 1
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This Environmental Monitoring Plan is to be reviewed anmually and reissued at least
every 3 years in accordance with Department of Energy Order 5400.1. Anmual reviews will be
documented and summaries of needed revisions will be transmitted to-the Department of Energy..
along with éxpected dates of isspance. If during the monitoring year, significant deviations or
alterations to this plan are necessary, approval by the Department of Energy will be obtained.
Any deviations or alterations will also be summarized and documented in the annual. sﬂ:e _
environmental report for the year of occurrence. -

1.1 Purpose

Department of Energy Order 5400.1 requires the preparation of an environmental
monitoring plan to define the effluent monitoring and environmerital surveillance required to
demonstrate compliance with applicable Federal, State, and local environmental protection taws
and regulations, execitive orders, and internat Department of Energy policies.

The purpose of this plan is to detail the environmental monitoring requirements a: the
Weldon Spring site. Environmental monitoring is performed at this site to document and
quantify potential public exposure, to profect public health and safety and the environment, and .
to demonstraie compliance with applicable legal and regulatory requirements. The monitoring -
program also verifies adherence to Department of Energy environmental protection poficies and
supports remedial planning.

1.2  Scope

This plan describes the effluent monitoring and environmental surveillance activities that
will be performed at the Weldon Spring site. These activities include monitoring of surface
water, groundwater, radon, gamma exposure, air particulates, biological parameters, and
meteorclogical conditions. The plan also describes applicable monitoring reguirements,
analytical methods used, and quality assurance measures. Details and rationale regarding
sampling frequencies and apalytical parameters are provided. Also presented are summaries of
additional programs implemented to satisfy the requirements of Department of Energy Order
5400.1, Order 5400.5, and the Reguiatory Guide (Ref. 4). An evaluation of cemphame ar
noncompliance with each regulatory guide criteria statement is included in Appendix A of this
document. Where criteria statements are applicable to the WSSRAP, recognition of satisfying

DOE/OR/21548-424, Rov. 4 _ 2
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the criteria is inchuded in the text and in Appendix A; where criteria statements are not
applicable, justification for exclusion is inchuded in Appendix A only.

1.3  Monitoring Changes From Revision 2

_ The EMP has been revised on a yearly basis even though, at a minimum, revision is
- -required only-every- 3 years, with-reviews-conducted annually. - The EMP was revised for 1997.
*becanse of the sufficiency of past data collected, foundation removal,-and-other work-paskages. .. -
Table 1-1 shows the major changes in menitoring and the reasons for the changes.

TABLE 1-1 Changes From Revision 3
MEDIA & PARAMETER .
LOCATIONS CHANGES REASQNS
NPDES, Site
MNane
NPDES, Quarry
' MNone
Surface water, Site
Liranium NP-0107 Delete location Yyater divertad to
sedimentation
basin
SW-2017 Add location Upstream
menitoring
SW-2001, 2002, All analyses on sita Proven reliability
2003, 2004, 2005, KPA.
2012, 2016
Surface water, Quarry _
All parameters SW-1001, SW-1002, Delete lacations Sufficient
SwW-1014 characterization
completed

. Mitroaromatics

SW-1003, SW-1004,
SW-10056

Deacraass mnnit{;ring
fraguency

‘Consistently at

background

" DOE/OR/Z1545-424, Rev. 4
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| TABLE 1-1 Changes From Revision 3 {Continued)
MEDIA & PARAMETER -
LOCATIONS CHANGES

Groundwater, Site

REASONS

compounds

locations

All parameters MW-2007, MW-2011, Delete logations Plugged and
MW-2015, MW-2028, abendoned
MwW-2030

Volatile organic Al chamical'pl'ant EMP | Add locations Chlorinated

solvants detected
in groundwater.

Beselne detection
monitoring parameaters
{Ref. 5]

Dispesal call
groundwatar detection
manitoring retwork

Addition of four
disposal csll monitaring
wallz to be sampled
guarterly

Disposal cell
groundwater
detaction

monitering

Groundweter, Quarry

Lhraniurn, total (off-gite
analysis}

MW-1602 thry

MW-1005, MW-1029
thru MW-1032 _

Reduce fraguancy

Reduced activity
&t quarry: '
quarterly KPA.is

‘adequats
Uranium, KPA MW-1002 thru Reduce frequency Raducad activity
: MW-1023, MW-1028 at guarry
thru MW-1033 :
-MW-1038 thru MW-
10389
Nitroarcmatlcs MW-1002 thru Reduce frequency 10 Bimonthly not
MW-1009 guarterly required while
: quarty inactive
Alr, Sita
Radioactive AP-2025 Add location Rapiacement of
particulates deleted manitar
Radioactive AP-2013 Delate location Retention hasin
particulates construction
Alpha track fad_un RD-2025 = Add location Raplacement of
' . . _ deleted monitor
Alpha track radon RD-2003 ' Detate location Retention basin

construction

DOE/OR/21548-424, Rev. 4
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TABLE 1-1 Changes From Revision 3 {Continued)

particulates

AP-1018, AP-1017

MEDIA & PARAMETER _
LOCATIONS CHANGES REASONS
External gammea TD-202E Add location Replacement of
' : delated monitor
External gamma TD-2003 Delate location Retantion besgin
' gonstruction
Asbastos All site locations Dolete locations No active
asbestos
remediation
Alr, !le.u:lrnr'l
Radicactive AP-1014, AP-1015, Delate locations Removal of bulk

wasta complated

Alpha track radon

RD-1G03, RC-1004,
RD-1006, RD-1008,
RD-1009

Dalate locations

Rarmnoval of bulk
waste completad

Elegtret radon

ET-1004, ET-1009, ET-
1010

Delete {ocations

Rermoval of bulk |
whaste completed

Extornal gamma

TD-1004, YD-1008,
TD-1008

Delate locations

Removal of bulk
waste completed

Ashestas All quarry locations Delete iocations Mo active
asbestcs
remediation

Biological

Wetland flora and
fauna

Busch Conservation
Area wetland complax

Begin monitoring

Manitor westland
astablishmant

Springs, Slte

Geochemical SP-631 Delete parameters Sufficient data
paramaters
TCLP Metals BP-6301 Add parameters Monitor soil
ramediation
impacis.
* Lecations ware deleted after bulk waste removal was compleated.
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1.4  Site History

In April 1941, the Department of thé Army acquired a total of 6,974 ha (17,232 acres)

- -of-dand, and contracted with the Atlas Powder Company to operate-20-trinitrotoluene (TNT).and.,
dinitrotoluene (DNT) explosives production lines. The plant was in operation from November
1941 through January 1944 as part of the facility known as the Weldon Spring Ordnance Works.
Four of the production lines were located on what is now the chemical plant/raffinate pits area
and-the remaining 16 production lines were distributed across an adjacent property that is now
referred to as the U:S. Army Reserve and National Guard Training Area. By 1949, all but
approximately 809 ha (2,000 acres) of this land had been transferred to the State of Missouri
(August A, Busch Memorial Conservation Area and Weldon Spring Conservation Area) and the
University of Missouri (agricultural land). Except for several small parcels transferred to
St. Charles County, the remaining property became the Anmy training area. -

Through a Memorandum of Understanding between the Secretary of the Armyy and the

. General Manager- for the. Atomic. Energy; Commission (AEC), 83 ha (205 acres) of the former |
ordnance works were transferred in May 1955 to the AEC for the construction of the Weldon -
Spring Uranium Feed Materinl Plant. -Considerable explosives decontamination was performed .
by Atlas Powder and the Army prior to construction of the feed materials plant. Until 1966,
the feed materials plant was operated s an integrated facility for the conversion of processed
uranium ore concentrates to pure tranium trioxide, intermediate compounds, and uraniurn metal.
A smalt amount of thorium was also processed, Wastes generated during these operations were
stored in four raffinate pits on the site.

In 1958 the AEC acquired title to the Weldon Spring Quarry from the Departmert of the
Army. The quarry was located approximately 5.6 km (3.5 mi) south of the feed materials plant.
The Army had used i earlier for disposal of wastes from the manufacture of TNT and DNT,
and for disposal of TNT-contaminated rbble during operation of the ordnance works. Prior to
1942, the quarry was mined for limestone aggregate used in construction of the ordnance works.
The AEC used the quarty from 1963 to 1969 as a disposal area for vraninm residues and a smatl
amount of thorium residue. But most of the material disposed of there consisted of uranjum and
radivm-contaminated building rubble and soils from the demolition of a uranium ore processing
facility in St. Louis. Other mdioactive raaferials in the quarry include drammed wastes,
‘uncontained wastes, and contaminated process equipment.

DOE/OR/21548-424, Rav. 4 )
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The Weldon Spring Uranium Feed Material Plant was shut down in 1966, and in 1967
the AEC returned the facility to the Department of the Army for use as a defoliant production
plant to be known as the Weldon Spring Chemical Plant. The Army started removing equipment
and decontaminating several buildings in 1968, but the defoliant project was canceled in 1969
before any process equipment was instailed. The Army retained responsibility for the land and
facilities at the chemical plant, but the 20.6 ha (51-acre) tract encompassing the raffinate pits
was transferred back to the AEC. From 1969 to 1981, the stams of the Weldon Spring site did

. .mot change. The site was placed-in-caretaker status from-1981-through 1985, when custody of ..

.-the chemical plant and guarry were transferred from the Department of the Army to the
Department of Energy. In 1985, the Depariment of Energy proposed designating control and
decontamination of the chemical plant, raffinate pits, and quarry as a major project.

A Project Management Contractor for the WSSRAP was selected in February 1936. In
July 1986, a Department of Energy project office was established on site, and the coniractor,
MK-Ferguson and Jacobs Engineering Group, Inc., assumed control of the site om
October 1, 1986. The quarry was placed on the Environmental Proteciion Agency National
Priorities List (NPL) in July 1987. The Department of Energy redesignated the site as a Major
Acquisition System in May 1988, The chemical ptant and raffinate pits were added o the NPL
- in March 1989, ' '

Under the CERCLA process, a focused Remedial Investigation/Feasibility Swudy -
Environmental Assessmenr (RI/FS-EA) was used to document the proposed management of the
wastes in the quarry. Compared to the full-scope of the RI/FS, the focused RI/FS was
appropriate for the bulk wastes since removal will decrease the threat of release of contaminants
and is consistent with a permanent remedy for the entire site (Ref. 6). The NEPA/CERCLA
environmental documentation process for the quarry bulk wastes was completed and remedial
activities began in 1991. The first load of waste was removed from the quarry in the summer
of 1993, and ithe last load was removed October 27, 1995,

Remedial investigations were conducted at the chemical plant/raffinate pits area in 1988
and 1989 under the CERCLA RE/FS process. These investigations included characterization of

the groundwaler; on-site soil contamination; contaminated sediments in off-site surface drainages,

lakes, surface water, and springs; and chemical and radiological contaminants in the raffinate
wastes. - The results of each of these investigations have been published in the Remedial

DOB/ORI1ME-414, Revy, & 7




ENVIRCNMENTAL MOMNTORIMG FLAN 010397

Investigation Report for the Chemical Plant Area of the Weldon Spring Site (Ref. 7). The
Record of Decision (Ref. 2) marks the selection of the final remediation and disposal methud_:fnr
the chemical plant and bulk wastes for the quarry. The Record of Decision was issued in.
September 1993, . _ : S

Several interim response actions have been conducted at the WSSRAP. Interim response

actions are activities that will not change the ultimate disposal method but have beéen conducted
- to mitigate or -eliminate -conditions -that-pose -immediate-or-potential - threats . to. worker. safety,. .
public health, or the environment (Ref. 8). Some of the interim actions taken were: removal
of exposed friable asbestos, overhead piping, pﬂ]ychlorinated biphenyl (PCB) electrical
equipment, power poles and wires; demolition of all buildings; isolation and capping of Ash
Pond; capping of some other highly contarminated ar&és; consolidation of containerized
| chemicais; and removal of building foundations and contaminated soils to storage areas,

DOE/OR/15458-424, Rey. 4 8
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2 OBJECTIVES AND RATIONALE

The goal of the Weldon Spring Site Remedial Actior Project (WSSRAP) is to protect and
enhance the environment while protecting the public during remedial activities. The action
consists of safely disposing of hazardous and radiological wastes that resulted from the operation .
of the Weldon Spring Uranium.Feed Materials Plant and the Weldon Spring Ordnance Works.
Within the overall project mission, the environmential piotection program focuses on the
operational-activities of the project.

The WSSRAF objectives for the environmental protection program are as follows;

. Assess compliance with applicable environmental quality standards and public
exposure limits.

¢  Measure background levels and site specific compound levels.
. Measure the effectiveness of effluent treatment and controls.
. Assess the validity and effectiveness of exposure models.

» Measure the long term buildup and assess environmentat trends from site-released
contaminants,

. Detect and gquantify unplanned releases.

This Environmental Monitoring Plan describes the rationale and design criteria for the
menitoring program; designates the extent and frequency of monitoring and measurements;
outlines procedures for laboratory analyses, quality assurance requirements, program
implementation procedures, and preparation and disposition of related reports.

In case of deviations from this plan, either intentionally or because of citcumstances
outside the conirol of the Project Management Contractor, concurrence will be obtained from
the U.S. Departmeni of Energy (DOE). Examples include but are not limited to long-term
reductions of sampling frequency, elimination of sampling locations, elimination of analyzed
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parameters, or use of less stringent analytical methods, and addition of sampling locations. Cn -
a case-by-case basis, short-term, limited, informational or emergency sampling may be
conducted under this plan without prior DOE concurrence in order {0 investigate or followup
on areas of saspected environmental concern,

The WSSRAP environmental protection program is separated into two distinet functions:
{1) effluent monitoring, and {2).-¢n¥imnm¢ml-surveillancé. Effluent moenitoring assesses the
quantities of substances in migration pathways from the site at its perimeter or.in -pathways:
subject to compliance with applicable or rélevant and appropriate regulations (e.g., National
Emissions Standards for Hazardous Air Pollutants [NESHAPs]) or permit levels and
requirements (e.g., the National Pollution Discharge Elimination System [NPDES]). The
epvironmental surveillance program generally reviews environmental media within or outside
the site boundlary for the presence and concentration of site-related contaminants to detect and/or
track the migration of those contarninants, Surveillance data are used to assess the presence and
magnitade of any radiclogical or toxicological exposures t0 members of the public, 01' to assess
the effects, if any, on the lacal environment. '

The Weldon Spring site has maintained a relatively stable configuration of its waste
materials since cessation of plant operation and decontamination of some process buildings in
the early 1970s. It is believed that this stability has allowed the site to achieve a rough
equilibrium regarding the migration of contaminants from the site. Since the chemical plant and
. quarTy are presently under active remediation, the nature. of the waste units and their. physical -
positions and chemical states are subject to disturbance. The monitoring program has been’
designed to address pathways and constituents in a changing waste setting and to further
characterize the waste units in order to model their behavior under specific conditions.

The Deparunent of Energy has defined generic performance criteria that their operations
_offices must use in developing their programs. The WSSRAP environmental protection program
has incorporated these criteria into its monitoring program. The objective of the WSSRAP -
" environmental monitoring program is to generate data needed to demonstrate regulatory
- compliance and to assess the impact of contaminants on the public and environment. Therefore,
a program must be developed to assess viable environmental pathways. The program outlined
“in this plan defines a scheme of minimum data points to be collected to evaluate whether
envirormental conditions are changing, and whether site-related contaminants or activities are
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impacting public health or the environment, Where additional density or data points are required
to verify trends or more closely evaluate environmenizl conditions, additional samples may be
collected that are not defined in the plan. Those samples will be collected to serve the objectives
of the environmental monitoring program at the Weldon Spring site and will be consistent. with
the guidetines of the DOE 5400 Orders. The following section describes the pathway analysm-
perfunnwd by the WSSRAP to arrive at the momtonng program.

2.1 Pathway Analysis

To evaluate the potential impact on human or ecological receptors of activities at the
Weldon Spring site, it is necessary to conduct a pathway analysis. Exposure pathways are
identified considering the source, mechanisms of release, type and location of contaminants at
the site, the probable environmental fate (persistence, partitioning, transport, and intermedia
transfer) of these contaminants, and the location and activities of potentially exposed receptors.
Table 2-1 identifies the matrix of factors considered in the exposure pathway screening process.
The primary objective of the pathway analysis is to identify complete pathways and give
reasonable assumptions about future conditions.. An exposure pathway is considered complete .
if & link can be shown between one or more contaminart sources, through one or more
environmental transport processes, to an exposure point where human or ecological receptors
are present. Identification of potentially complete pathways is a qualitative judgement.
Procedures used are intended o be conservative. Identification of a complete pathway does not
necessarily indicate that adverse effects will oceur; it indicates that the effort to monitor releases
is worthwhile from the standpoint of protecting human health and the environment. =

2,2  Monitoring Program Rationale

The critical pathway analyses (radiomuclide and media) conducted for the WSSRAP
included both the Weldon Spring Quarry and the Weldon Spring Chemical Plant and raffinate
pits, anxl are presented in Table 2-2, These analyses were based on data developed during
various characterization and monitoring stndies, from site specific cniteria, site "specific
assumptions, and the matrix of potential exposure routes.

DOE/OR/?1548-424, Rev. 4 11
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TABLE 2-1 Potential Exposure Ftuuté Matrix

COMPONENT OF EXPOSURE ASSESSMENT

FACTORS TO BE CONSIDERED

Affacted Environmental Media

Tarrestris! Biota

Air
Groundwater
Surfece Water
Sediment
Surface Soil
Subsurface Soit
Aquatic Biota

Contaminant Transport Pathway

Airbarne transpart
Groundwater migration
Surface water runoff
Sadiment transpart
infiltration

Parcolation

Surface sail arosion
Transport of aquatic biota
Tarrastrial biota migration

Machanism of Release to Affected Medium

Adr - Volatilization, fugitive dust
emissions, gas emissions.
Groundwater - Percolation, migration, &ing

gtreams.

Surface runoff, groundwater
discharga, partitioning with
sadiment,

Surface water

Sadiment - Sadiment transport in surface
runoff, fugltive dust,
partitioning with surface
vrater,

Surface spil - Fugitive dust
transport/deposition, surface
runoff, surface disturbance.

Subsurface

20il - Leaching, partitioning with
groundwater.

Aquatic bista - Direct contact, ingastion.

Terrastriai :

biota - Diract contact, ingestian.

DOE/QR/21348-424, Rev. 4
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TABLE 2-1. Potential Exposure Route Matrix {Continued}

COMPONENT OF EXPOSURE ASSESSMENT FACTORS TO BE GDHSIDEEED
| Current and future receptors -Human - DOn-site workers, off-site
workers, off-site residential,
racraational.
Ecological . - On-site aquatic, off-site

aguatic, an-glte terrestrial,
off-zite tarrestrial.
Physiochemical conditions of
anvironmental medla.

Envirenmentgat

Routes of axposure by medium Alr - Inhalation, immersian

| Groundwster - Ingestian, derms! contact
Surface water - Ingastion, dermal contact
Sediment - Ingsstion, darmal contact
Surfaca Sail - Ingestion, darmal contact
Subsurface
soil - Ingestian, derms comtact
Biota - Ingestion, dermal contact
Crose Maedia
Transfers
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| TABLE 2-2 Exposure SaenariﬁsEvaIu&ted for M'onituring

PATHWAY
SELECTED
FOR
RECEPTOR EXPOSURE SCENARIO MONITORING RATIONALE
Off-gite Ingestion of small game Mo " Ingestion of small game
Residents animaly in contact with animais by rasidonis is
contaminant source areas. assumed low due to large
buffer zone of wildlife arpa.
Ingestion of groundwater Yes Potentiel use of groundwater
from well downgradient ag a source for drinking water
fram site sources. by residents.
Inhalation of particulates Yeos Potential inhalation of airboms
dispersed through wind particulates by rearby
erosion and remedial rasidents.
actions,
Darmal cantact with . Na Dermal contact with
airborne and deposited radiologically impacted
particuigtas particulates is not considered
a substantisf exposure
mecharigrm,
Ingestion of surface water Yag Potential for Ingestion due to .
and/ar gediment,. recreationsal activity in off-gite
impacted waters.
Wildlife Area Inhalation of partlculates . Yas Potential inhataticon. of airborme
Visitors dispersed through wind particulates by wildlife area
arosion and remedial visitors.
actian, '
Ingestion of game and fish Yas Potantial ingestion of gams
inhabiting wildlife area. and fish inhabiting wildlife
' araa collacted during hurnting
seagon.
Ingastion of surface water Yas Fotential exposure through
and contact with sediments ingestion of, or contact with,
whila swimming or wading. _surface water in wildiife
areas.

DOE/ORAZ54E-424, Rev. 4
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TABLE 2-2 Exposure Scanariasfﬁﬁaluﬂtad for Monitoring (Continued)

PATHWAY
SELECTED
FOR
‘RECEPTOR EXPOSURE SCENARIO MONITORING RATIONALE
wildlife Aren Darmal contact with No Dermal contact with
Visitors airborne and depasgited radiologically impacted
{Continuead) particulates. particulates is not considered
a substantial exposure
mechanism.
Terrestrial Biota | Ingestion of surface water, No Previcus studies have
{on site) sediments, or vagetation, indicated no substantial
' or inhalation of air uptake or risk.
particulates.
Tarrestrial Biota Ingestion of surface water, No Pravious studies have
{uff sita) sediments, er vegetation, indicated nc substantial
or inhalation of alr uptake ar risk.
partlculates,
Agquatic Biota Uptake of surface water No Previous studles have
{on site) and contact with indicated no substantial
sadiments. uptake or rsk,
Ingestien of invertebrates Mo Pravious studies have
and vegetation, indiceted no substantial
uptake or risk.
Aquatic Biota Uptake of surface watar Yas Potential human consumption
{off site) and centact with of gama fish in ceontact with
sadiments, surface water and sadirmeants.
Ingestion of invertebrates Yas Potential human consumption
and vegatation. of game fish which ingest
invartebrates and vegetation.

Site specific criteria considered in pathway analyses included physical, chemical, and
hiological characteristics of the radionuclides and chemical contaminants detected, spatial
distribution, concentration, depth fo groundwater, geology of the area, climatic conditions, how
* the area is used by the public and wildlife, and the proximity of contaminated sites to potential
TECEpLors.
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. Site specific assumptions were as follows:
. Off-site residents have limited access to the contaminant source areas,

. Access of off-site large g&me animals o contaminant source areas is. limited by
perimeter fencing. ’ . -
i Prolonged or year round use of on-site water bodies by waterfowl is limited.
» Fraquenﬁy and duration of wildlife area visits per individual is low {Ref. 9). -
| . Average anmmal conssmption of game animals and fish per individual is low.
The monitoring programs described in the following subsections were designed with-
specific knowledge of the active pathways and the pathway analyses performed. Fach media-
. specific monitoring and analysis program follows a peneral rationale.
2.2.1 Surface Water
Surface water is influenced by three general mechanisms:
. Storm water that flows from the site may carry site-source contaminants. Also,
small quantities of water reigrate from the site on a regular basis due to human
e influenced activities such dust control activities, discharge of water retained in
excavations, etc. Treated water from the site and quarry water treaunent plant
is discharged directly to the Missouri River and does not contact contarninants.
| . Contaminants in sediment on site and in stream channels may be resuspended.
| . Discharge of contaminated groundwater from springs to surface water.
Site features receiving surface water are sampled and contaminant levels are measured.

The migrating surface waters are subscquently sampled along their courses to track their
| behavior until the contaminant concentrations are indiscernible from background levels,
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2.2.2 Groundwater

The hydrology and hydrogeology of the Weldon Spring site have been extensively
- studied, - and. separate regimes have been identified for the.chemical plant.and raffinate pits-and;
the quarry based on spatial separation and differing geology. The present conceptual mode]-of -
the hydrogeologic regime at the chemical plant and raffinate pits incorporates the activity of -
diffuse flow theough the fractured limestone and the influence of discrete groundwater movement. .
through solution enlarged fractures and conduits. Monitoring wells are used to monitor the
influence of site contaminants on the groumdwater. Converging conduits transport diffuse flow
to discrete flow, and then to the springs previously mentioned. Appropriate monitoring of the
resurging water at those springs monitors the secondary mechanism of groundwater movement
from the site. '

The present conceptual model of the hydrogeologic regime for the Weldon Spring Quarry
incorporates the fractred flow described above and flow through the perous media of the
Missouri River alluvium. Monitoring wells are used to monitor the influence of the
contaminants in the wastes on the bedrock adjacent to the quarry and alluvial groundwater.

2.2.3 Air and Atmospheric Migration

Airborne releases and atmospheric migration of contaminants constitute a broad set of |-
exposure pathways. Characterization studies indicate that the only significant sources of attborne
contamination from site-related wastes lie within the boundaries of the chemical plant and
raffinate pits. As remedial activities begin to disturb source areas, the potential for increased
airborne emissions will increase. More intensive site-specific and work-area monitoring will
provide knowledge of real-time airborne emission levels.

Radioactive airborne particulates, radon gas, and atmospheric radiation released from |
both the chemical plant and quarry source areas pass the facility boundaries while migrating to |
uncontrolled or public access areas. Site perimeter monitoring will be used to detect and
monitor the migration of these constituents to off-site areas. Finally, specific off-site locations ]
near the site where there is concentrated buman activity are considered “critical receptor” |
locations and wilt receive focussed attention. |
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2.2.4 Soil and Sediment

_ For the purposes of this plan, sediments are thgse solid materials that are mobilized by
surface water flow and which accumulate to some discernable: depth in and along. the stream. .

-channels and in‘lake bottoms. Sediments'have been characterized doring remedial investigations--

of the Weldon Spring site and Weldon Spring Quarry. That characterization, along with the
determinations made during subsequent,. routine biological and surface. water sampling, will meet.
the environmental monitoring data needs of the project.

Soil and sediment on and around the Weldon Spring site have received contaminants from
the site, and in some cases, continue to recetve contaminants. While scils have remained in a
fairly stable condition in the past, mimerous remediation activities have taken place during 1993,
including WP-399, WP-253, and the start up of WP-420. Portions of all three work packages -
ingluded the excavation of contarninated soils. These contaminated soils were stockpiled
primarily at the Ash Pond. To minimize the amount of distarbed soils and associated
contamination that might be mobilized by surface water runoff, the surface water monitoring
program monitored the levels of suspended and settleable solids leaving the site during. these .
remedial actions. In addition, metals of concern (As, Cr, Pb, and T1} and Ra-226, Ra-228, and
jsotopic thorinm were periodically monitored at NPDES storm water outfalls, Contaminants of
concern will continue to be periodically monijtored. The atr monitoring pregram combined with
air modeling, when appropriate, assessed potential impacts to off-site receptors, on the chance
that contaminated soil was dispersed into the air and had the potential to migrate from the site.

2.2.5 Biological Media

Biological factors, such as animals in 2 bicuptake chain, will be sampled to assemble and -
provide surveillance of the environmental and potential human pathways. Biouptake sampling
of fish at surrounding wildlife areas has been conducted simee 1987. Game animals are sampled
when specimens become available, but dose estimates are calculated on the basis of
concentrations in surface water and =oil. Radionuclides in aquatic ecosystems have been
monitored to assess environmerital conditions by using benthic invertebrates as indicators of
water quality. Because results of this monitoring show that the dose to aquatic organisms is less
than the protective guideline of I rad/day, monitoring of benthiic invertebrates has been reduced
to a surveillance level as described in Section 3.4.3.2. :
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3 ENVIRONMENTAL SURVEILLANCE

The environmental surveillance program for the Weldon Spring Site Remedial Action
. Project (WSSRAP) is based on a pathway analysis for possible exposure routes and TeCepiors
in accordance with Department. of Energy Order 5400.1 and 5400.5 and the Regulatory Guide

(Ref. 4). 'The pathway analysis is described in Section 2.1. Exposure routes requiring
surveillance are air, surface water, groundwater, and biological media. -Radiologicai

concentrations obtainedt for each of these media are used to estimate public dose and to provide

compliance data for applicable environmental regulations.

The environmental surveillance program for each medium is based on the applicable
regulations, the hazard potential of radiological and chemical contaminants, the amouni and
concentration of contaminants, and the impacts to the environment. Sampling locations,
frequency, and analyses required to determine the ambient environmental levels for each medium
are summarized in the following sections. - '

3.1  Surface Water Surveillance Program

Surface water samples will be collected from locations that are known to be, or
potentially could be impacied by elevated concentrations of contaminants from the Weklon

Spring Chemical Plant and raffinaie pits or the Weldon Spring Quarry. Because of the differing

topography and hydrologic conditions at the chemical plant and the quarry, surface water
sampling programs for each of these areas are described separately. In previous Emvironmental
Monitoring Plans, the monitoring of springs was included as part of the surface water monitoring
program. Since 1992, the WSSRAP has incorporated spring monitoring under the groundwater
monitoring program, consistent with the draft U.S. Environmental Protection Agency guidance
for groundwater monitoring in karst terrains. The data on contaminants in spring water will be
more directly correlated to levels in the groundwater near the site as measured using
conventional groundwater monitoring technicues. :

3.1.1 Surface Water Evaluation

A surveillance program, which includes monitoring bmentialljr impacted surface water,
has been established io determine the distribution of radiochemical and chemical contaminants

DOE/OR/Z1548-424, Rev. 4 19
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that have migrated from the Weldon Spring site. The environmental surveillance pmg;ram for

surface water will be conducted in accordance with the requirements of Department of Energy
Orders 5400.1, 5400.5, and the Regulatory Guide (Ref. 4).

3.1.2 Surface Water Monitoring Program at the Weldon Spring Chemical Plant and -
Raffinate Pits

Surface water draining from the chemical plant area tramsports both dissolved and

- suspended -contaminants- from: waste ‘materials distributed about the site. - Seven monitoring-

locations {Figure 3-1) have been chosen to provide dats necessary to monitor the impagt of
comtarninants delivered to downgradient streams and water features. The locations of the
monitoring points and the purpose for monitoring are described in the following sactims. '

3.1.2.1 Ratignale. The U.S. DepmemnfEmrgy,moooperaunnmththe

- Missouri Department of Natural Rescurces - Division of Geology and Lamd Survey and the

United States Geological Survey, has established a detailed profile of the complex hydrogeologic
system that influences the flow of surface -water from the site. - Fhe chemical plaat area.is-
located on the Missouri-Mississippi River surface water drainage divide. The topography is
gently undulating and generally slopes northward to the Mississippi River. Streams do not cross
the properties, but incipient drainageways convey surface water ranoff to off-site sireams. Most
surface drainage from the raffinate pit area discharges to an imtermittent stream in the Army
Reserve Training Area to the west via-2 sedimentation basin downstream of Ash Pond. Several
much smaller stream bodies also discharge to this watershed. Discharges from these locations

.. combine near St_. Charles County Road D and flow northwalﬂmtol_ake 35 in the August A.
- Busch Conservation Area, then to Schote Creek, which in turn enters Dardenne Creek,. which
. finally discharges into the Mississippi River. A second surface dminage system ultimately

reaching the Mississippi River drains the northeasiern area of the site through a sedimentation
basin near Frog Pond. A storm water sewer system that previously drained land surfaces from
the nerthern portion of the buildings area has been removed. All flows are now surface flows.
Drainage from the northeastern area of the site enters Lake 36 in the Auwgust A. Busch
Conservation Area. Lake 36 in turn discharges into Lake 35, which discharges into Schote
Creek. ' ' ' :

DOE/OR21545-424, Rev. 4. 20
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A third watershed directs storm water runoff from the southern portion of the chemical

plarit southeast to the Missouri River by way of the Southeast D‘rainag_e. In the past, i]_:ﬁlu'alim;
“and inflow of storm water into the abandoned process and sanitary sewers draiped to the

Sowtheast Drainage. The sewers were then terminated at pump stations and the water was -

- pumped to - the site water treatment.plant. . The sewer lines downstream of the lift stations were

gither removed or plugged. During foundation and. contaminated soil removal, the ahapdoned,
sanitary and process sewers were removed and the pump séations shuidown. :

Storm water flowing from the site watersheds has been in contact with contaminated soil,
building debris, and miscellancous other debris; therefore, downstream locations as noted below
will be monitored to determine the effect of site discharges on downstreamn surface waters.
Monitoring results may also be-used o measure the effectiveness of site remedial activities. -

31.2.2 Muonitoring Locations. All feares monitored by the surface water
surveillance program are situated on the north (Mississippi River) side of the drainage divide.

.- 'Waters requiring contaminant monitoring to the south of this divide are monitored by the effluent

monitoring or the quarry groundwater monitoring programs. The routine monitoring locations

© are numbered SW-2001, SW-2002, SW-2003, SW-2004, SW-2005, SW-2012, and SW-2016

{Figure 3-1). Location SW-2015, the materials staging area basin, was added in 1992, but-was -
transferred to the National Poltatant Discharge Elimnination System (NPDES) program in 1994,
Frog Pond (SW-2011) and Ash Pond (SW-2010) were transferred to the NPDES program in
1954 becanse the discharges from these ponds exit the chemical plant through NPDES permitted
outfalls. The four raffinate pits (SW-3001, SW-3002, SW-3003, and SW-3004) were deleted

.. -from the Environméntal Monitoring Plan (EMP) in 1994 because these waters are being treated

in the site water treatment plant and, therefore, are monitored under treatment plant operations
sampling.

Sampling locations $W-2001, at the confluence of Schote and Dardenne creeks, and
SW-2016, downstream of SW-2001 at the intersection of Dardenne Creek and County
Highway N, monitot any comtribwtion of site derived contaminants to Schote and Dardenne
creeks. Locations SW-2002, SW-2003, SW-2004, SW-2005 and SW-2012 monitor the three
lakes in the August A. Busch Memorial Conservation Area that lie within the watershed
immediately downstream of the chemical plant site. During late 1996, Lake 36 was drained to
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prepare for remediation during 1997, Although there witl be no permanent pool in Lake 36 for
all or part of 1997, water flowing into and out of the lake will continue to be monitored.

3.1.2.3 Monitoring Schedule. All surface water locations retained in the
monitoring program will be monitored for uranium according to the schedule in Table 3-1.

Samples will be collected once a quarter and, if possible, on the same day that upstream NPDES

samples are collected. Samples will be-analyzed using the site kinetic phosphorescent analyzer
(KPA), thus allowing a more timely receipt of results. . In the event uranium levels are elevaied

‘at the NPDES ountfalls”(as determined by KPA results), then surface water samples will be-

analyzed using the site KPA on at least a monthly basis until elevated levels decrease. The
uranism concentration defining an. elevated level will be determined on a case-by-case basis
using historical data, Other site derived contaminant parameters were rernoved from the
monitoring schedule because they have remained below water quality standards at hese
locations. Data geneiated from this surface water sampling will be reviewed in accordance with
Procedure ES&H 1.1.7. The data will be compared 1o historical data and reference values as
shown in Appendix E, Tables E-1 and E-2, to determine if the concemtrations are “above
normal." "Above normal" values are reported to the U.S. Department of Energy (DOE) and
other agencies in a timely manner as outlined in Procedure ES&H 1.1.7.

TABLE 3-1 Woeldon Spring Chemical Ptant Surface Water Monitoring Program

TOTAL URANIUM
LOCATION | KPA

© §W-2001 Q
SW-2002 Q
SW-2003 o
SW-2004 Q
SW-2005 Q
SW-2012 . Q
SW-2016 a

Q Quarterly.
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3.1.3 Surface Water Monitoring ngram for the Weldon Spring Quarry

Six surface water monitoring locations near the quarry will be routinely sampled. These
. locations were chosen to investigate and document whether surface waters near the quarry might
pose a risk to human health or the environment because of potential mobilization of residual
quarry wastes and migration of contaminated groundwater into:surface waters near the quarry.,...

- 3.1.3.1 - . Rationale: The quarry-is located on the northern bluff of the Missouri..

River valley. Surface water within the quarry collects in the quarry pond; therefore, there is
' no direct surface water runoff from the quarry. When the quarmy sump is not in a pumped-down
condition, movement of contaminated groundwater through the fractured bedrock of the quarry
into the fine-grained alluvium to the Femme Osage Slough has resulted in elevated uranim
levels in the stough water. The slough is impacted by contaminated groundwater migrating from -
the quarry; therefore, it is routinely monitored. All bulk waste has been removed from the
quarry; therefore, monitoring will also show the affect of bulk waste removal on surface water.

3132 Monitoring Locations. © Six sampling locations, SW-1003 - through -
SW-1005, SW-1007, SW-1009, and SW-1010 (Figure 3-2), are distributed along the Femme
Osage Stough west of, adjacent to, and east of the quarry, These locations within the slc-ug]i
were chosen to provide representative data for areas that are potentially impacted by the quarry
comamination. The quarry pomdd is monitored dunng the quamy water treatment plant
operations. Missouri River sampling was deleted from the surface water program because
baseline water quality data sampling for water treatment plant operation activities was completed.

3133 Monitoring Schedule. The surface water near the Weldon Spring Quarty
that is potentially affected by the quarry is the Femme Osage Slongh. The lecations to be
sampled are shown in Figure 3-2. Table 3-2 outlines the monitoring scheduie.

All locations wili be monitored for fotal uranium becanse of the flwmations in
concentrations as a result of changing slough levels and groundwater static water levels, and
because the surface water contaminants potentially impact groundwater south of the slough, This
will allow trends to be identified in addition to maintaining a surveitlance of uraniun in surface
waler bodies near the quarry. Locations SW-1003 through SW-1005 will be monitored
semianmually for nitroaromatic compounds because they are downgradient from the area of
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TABLE 3-2 Woeldon Spring Quarry Surface Water Monitoring Analytical Ffagram

PARAMETERS
TOTAL URANIUM
. ' NITROAROMATIC

LOCATION . KPA | OFFSITE - . COMPOUNDS .
SW-1003 B A 5 '
SW-1004 B A 5
SW-1005 8 A 5
SW-1007 ! A NS
SW-1009 o A NS
SW-1010 o] A NS

5 Semiannually

B . Bimonthly

Q Quarterly

NS Mot Samplad

KPA  Kinatic Phosphorescent Analyzer (On Site}

greatest nitroaromatic groundwater contamination. Historic data indicate no nitroaromatic impact
at the remaining surface water sample locations.

Data generated from this surface water sampling will be reviewed in accordance with
Procedure ES&H 1.1.7. The data will be compared to historical data and reference values as
shown in Appendix E, Tables BE-1 and E-2, to determine if the concentrations are "above
normal.” "Abaove normal” vales are reported to the DOE and other agencies in 2 timely
manner as ouslined in Procedure ES&H 1.1.7.

3.2 Groundwater Surveillance Program

Groundwater samples will be collected from locations in the chemical plant area and the
quarrTy areas where groundwater is known to be impacted or has the petential to be impacted.
Due to the differing hydrology and hydrogeology of the two areas, these groundwater monitoring
programs are discussed scparately.
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.. Groundwater beneath several wasl:e storage facilities at both the chemical plant and quarry |

is monitored to comply with the intent of 40 CFR 246, Subpart F and 10 CSR 25-7.264(2)(F).
A separate monitoring program has been established for these facilities and is outlined in
Section 3.2.4.

3.2.1 Groundwater Evxaluation

- Groundwiter within-and around -the -chemical-plant and -quarry -has: been. radiologically..

and chemically characterized- through sampling aml analyses. - A surveillance program that
includes monitoring potentially impacted groumdwater has been established to monitor

radiological and chemical conditions. The groundwater surveillance program has been developed:
based upon applicable regulations, hazard potential of effluents, quantities and concentrations -

--of effluents, public interest, and the poteniial or actual impacts on groundwater. The
environmental surveillance program for groundwater will be conducted in accordance with the
requirements of the Department of Energy Orders 3400.1, 5400.5, and the Regulatory Guide
(Ref. 4).

3211 Groundwater Characterization. Potential exposure pathways were
determined based on the sampling of groundwater within, and near, the chemical plant and the
quarry. Chemical and radiological characterization of the groundwater was provided through
the implementation of work plans, sampling plans, and other characterization plans. These. plans

were approved by the Department of Energy and the U.S. Environmentat Protection Agency, -

and included environmental monitoring, sampling locations, procedures, equipment, frequency
and analysis required, minirnum detection limits, and levels of quality assurance/quality control.
Evaluation of the characterization data and potential exposure pathways provided the basis for
the groundwater environmental surveillance program described in this monitoriag plan.

In addition to the chemical/radiochemical characterization, changes in the static
groundwater level are monitored either mamtally or with dedicated transducers. Mammal
readings are taken during samnpling events and quanterly during the well inspections. Dedicated
electronic pressure transducers are installed in certain wells to document the static water level
fluctirations on a daily basis when considered necessary.
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3.2.1.2 Parameter Categories. The following radiological and chemical
parameter categories will be monitored in groundwater at selected quarry and chemical plant
locations since similar contaminant constituents are present at both areas:

. Total Uranium (U): Uranium is a contaminant of concern at both the quarty and
the chemical plant due to both the purification process of uranium and raffinate
storage at the chemical plant and the disposal of uranium contaminated materials

- amd-process wastes: at the -quarry.- - Uranjum: is monitored to-assess migration.in. -
the groundwater syster and contamination levels in the aquifer, and the potential
for exposure to the pubhc.

. Radiochemical Parameters (R): The radiological parameters consisting of gross
alpha, Th-230, Th-232, Ra-226, and Ra-228 are monitored at both the quarry and
the chemical plant due to their presence in uranium residues at each site. These
parameters are monitored (o assess the potential for exposure to the public and
the environment and fo assess migration in the groundwater s:,rstem and
contamination levels in the aquifer.

. Nitroaromatic Compounds {(N}: Nitroaromatic compounds are contaminants of
concern at both the quarry and the chemical plant due to the previous production
of trinitrodoluene (TNT) and dinitrotoluene (DNT) at the Weldon Spring Ordnance
Works -and the disposal of TNT/DNT contaminated materials at the -quarty.
Groundwater at hoth sites will be monitored for 1 3, 3-trinitrobenzene (TNB);
1,3-dinitrobenzene {DNB}. 2.4,6-TNT; 2 4-DNT; and 2,6-DNT.

. Sulfate-Nitrate-Alkalinity (I): Both nitrate and mlfate are comtaminants of
concern dug o their presence as residual products during the uranium purification
process at the chemical. plant and in the production of nitroaromatics at- the
ordnance works. Both nitrate and sulfate levels aze elevated in the raffinate pits
and at some groundwater locations at the chemical plant. Elevated sulfate levels
were observed in monitoring wells adjacent to the quarry and in the alluvium
north of the Femme Osage Slough, Monitoring of nitrate at the quarry was
discontinued in 1993 because there was no evidence of notable groundwater
contamination. Nitrate and sulfate provide potentially important constraints on
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the areal extent of contaminated plumes because these parameters. gencrally

behave as conserved elements in the groundwater system (i.e., they are not
strongly impacted by sorption, precipitation, or degradation reactions). Alkalinity

is monitored to verify general groundwater quality and o determine whether

conditions are favorable to sustain the elevated levels of contaminants.

. Volatile Organic Compounds (VOCs): VOCs have been detected in groundwater

.at localized -areas-of the-chemical plant, The ¥OCs have been -detected in the .

vicinity of Raffinate Pits 3 and 4, and near the northwest perimeter of the site,
The identified VOCs are chlorinated hydrocarbons, which most likely originated

from discarded degreasing agents/solvents used on equipment during plant

operations.

3213 Groundwater Estimated Release Quantities and Public Doses. It is the

objective of the groundwater monitoring program at both the chemical plant and the quarry to
collect sufficient data to estimate the approximate quantity of radionnclides released along a

given migration route. This information will be used to calculate the public dose to hypothetical .

groundwater users. At present, no wells within a 1.6 km (1 mi) radius of the chemical plant site
are actively pumped as water supplies. Wells outside that area have been sampled in the past
and have shown no evidence of radionuclide contamination from the WSSRAP. Those private
wells will contime to be routinely sampled and analyzed as part of an independent program by

the Missouri Department of Health. The results are also made available to WSSRAP staff for

review.

Presently, eight drinking water production wells are located within a 1.6 km (1 mi) radis
of the quarry. The data collected from the quarry area and the St. Charles County wel} field
ailow the WSSRAP to monitor changes in concentrations of contaminants. No measurable
increases in nranium or chemical contaminant levels above background have been seen at the
well field to date.

3.2.2 Groundwater Monitoring Program for the Weldon Spring Quarry

3.2.2.1 Geology and Hydrogeology. The geology of the quarry area is generally
separated into upland overburden, Missouri River alluvium, and bedrock. The Missouri River
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alluvium and bedrock units vield useable quantities of grﬂmdwamr, and it is within these units
that the groundwater is monitored, General descriptions of each unit follow.

The unconsolidated upland material overlying bedrock consists of up to 9.2 m (30 ft) of

- sifty clay soil and loess deposits, A residual soil is present in some areas between the silty clay

and the bedrock; however, the upland soils near the quarry are genﬁrally not saturaied and.
groundwater is not momtnred '

T]lt‘. sediments comprising the alluviwm along the Missouri River vary from clays, silts,
and sands, to gravels, cobbles, and boulders. The maximum alluvium thickness near the quarry
is approximately 31 m (100 ft). The allyvium is laterally discontinuous and is troncated at the
erosionai contact with Paleozoic bedrock bluffs. The alluvium thickness increases dramatically
. with distance from the bluffs, Silts and clays with minor amounts of sand are the primary
sediments between the biuffs and the Femme Osage Slough. The thick, water-producing sands
and gravels of the alluvial aquifer between the Pemme Osage Stough and the Missouri River
give way to fine-grained orgamically rich overbank deposis beneath the slough. The
potentiometric surface of the alluvial aquifer flucteates in response to pumping of the St. Charles .
County production wells and the stage of the Missouri River. The Missouri River is the primary
recharge source for the alluvial acuifer,

Bedrock at the Weldon Spring Quarry consists of three distinct Ordovician formations.
They are, in descending order, the Kimmswick Limestone the limestons amndl shale of the
Decorah Group. and the Plattin Limestone. The Kimmswick Limestone is a coarsely crystalline
linestone with numerous near vertical solution-enlarged joints, The Decorah Group consists of
interbedded limestone and green shale; it is approximately 9.2 m (30 ) thick, and is
horizontally fractured. The Plattin Limestone is a thinly bedded limestone about 3 m to 38 n
(100 ft to 125 ft) thick.

3.2.2.2 Rationale. Residual chemical and radiological wastes in the quarry
following completion of bulk waste removal are of concem because of their proximity to the
St. Charles County wefl field located approximately 0.8 km (0.5 mi) to the south. Bulk waste
removal was completed at the quarry during 1995; hence bulk waste no longer has a direct
effect. However, residual contamination at the quarry is a potemtial groundwater contamination
source, ‘Well field protection is a sensitive issue for the public, the Department of Energy, and
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other regulatory agencies. The Deparunem of Energy has isszed 2 mumber of orders providing .

- direction on the assessment of exposure to the public, including directions for protection. from.

radiation and chemicals, where applicable. The groundwater monitoring program at the quarry
and well field has been designed to provide the necessary data to accomplish the following
objectives: .

#  ° Protect public health and the environment. . This objective- includes: - assessing -
whether present contaminant levels exceed: State, and Federal water quality
standards, or Departmeént of Energy derived concentration guidelines; detecting
exceedence of background levels at the quarty and the St. Charles County well
field; and monitoring concentration trends of contaminants.

. Provide information on the effects of guarry dewatering and bulk waste removal.
. Perform spatial and temporal trend analyses.

3.2.2.3 Monitoring Locations. Currently, 35 wells, including eight munictpal
production wells, four county-owned monitoring wells, and 23 Department of Energy monitoring
wells are screened within the afluvial matertal located between the quarty and the Missouri River -
isee Figures 3-3 and 3-4). Five of the wells, MW-1035 throngh MW-1037, MW-1040, and
MW-1041, are focated west of the quarry to monitor the immediate area around the quarry water
treatment plant equalization basin. Since- 1994, these wells have been monitored under a

-separate program . discussed in Section 3.2.4. Six wells, MW-1006 through MW-1009,

MW-1014, and MW-1016, are located between the quarry and the slough to monitor
contaminant migration south of the quarry within the alluvium. Monitoring wells MW-1010,

MW-1011, and MW-1017 throngh MW-1024 are located south of the slough within the alluvium

and are monitored to enable detection of contaminants south of the slough. St. Charles County

monitoring wells RMW-1 throngh RMW-4 are monitored to provide an early warning of
comaminant migration toward the county production well field, if this should occur. The eight

county municipa] wells, PW-2 through PW-9, are also monitored to detect the presence of any

quarty contaminants affecting the quality of the municipal welt field water supply.

Currently, 17 Department of Energy monitoring wells are screened within either the
Kimmswick-Decorah or Plattin Formations to monitor contaminants near the quarry within the
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bedrock. Monitoring wells MW-1602, MW-1004, MW-1005, MW-1012, MW-1013, MW-1015,

'MW—I[}_ZE, MW-1027, MW-1029, MW-1030, MW-1032, and MW-1034 were instalied to

monitor contaminants within the Kimmswick-Decorah Formations surrounding the qUAITY.
Monitoring wells MW-1028, MW-1031, and MW-1033 are located south of the quarry within |

. the Plattin Limestone to determine if vertical contaminant migration through the fracture system

has occurred. Monitoring wells MW-1042 and MW-1043 were. completed into the Plattin and .

© Decorah formations, respectively, north (hydraulicaily upgradient) of the quarry in order to:

determine background groundwater quality and to detect the presence of contaminants which may -
potentially originate directly upgradient from the quarry.

For the quarry bedrock sonth and west of the quarry, monitoring well MW-1034
(bedrack) is the upgradient location for the assessment of background groundwater quality in
these materials. - Eight groundwater monitoring wells are located in the Darst Boitom area
approximately 1.6 km ({1 mi} southwest of the St. Charles County well field. These wells were
insialled by the 11.5. Geological Survey to study the characteristics of the Missouri River
alluvium groundwater upgradient from the vicinity of the quarry. Analyses of the groundwater
from those wells were used by the WSSRAP as background values for the well field area. .
These analyses were provided to the WSSRAP by the U.S. Geological Survey to determine
background concentrations. '

Dedicated transducers with electronic recording capacity are frequently used to momtc-r
the static water levels in selected monitoring wells south and west of the quarry. These welis
include MW-1004, MW-1005, MW-1027, and MW-1040. Readings are taken every 24 hours

to correlate with dewatering activities and significant precipitation events. A transducer in

MW-1040 measures the static water level with respect to the base of the quarry water treatment
ptant equalization basin leachate collection system following significant precipitation and/or
flooding events. This data collection is expected to continue through the completion of
groundwater studies for the guarry residuals operable unit.

3.2.24 Monitoring Schedule'.. Two separate grounklwater monitoring programs
have been developed for the quarry to meonitor specific areas according to the levels of
contaminant impact, public concern, and regulatory guidelines. The momitoring programs are
as follows: '
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¢ The Weldon Spring Quarry and Department of E&ergy monitoring wells north and
south of the Femme Osage Slough. '

- The St. Charles County well field and water treatment plant.

The first program is summarized im Table 3-3. This program was developed.te monitor -

- contamtinant migration and the effects of quarry dewatering-and bulk-waste removal, which, .-

began in mid-1993 and was completed :in-late 1995 - This -program. consists of .quarterty. or..

semianmeal sampling of certain monitoring wells for total uranium and chemical parameters.
It is critical to continue monitoring for these parameters to assess negative or positive impacts
to groundwater induced by bulk waste removal activities and the post-removal response of

environmentat contaminants. - The frequency of sampling for each location is based on the.

tisiance of the well from the source or migration pathway and the level of understanding of
contaminant levels necessary to properly characterize the contaminant condition. All monitoring
wells will be sampled at least annually for radiochemical parameters. Selected monitoring wells
will be qualitatively amalyzed for nitroaromatic commpourds guarierly or semiantmally.
Bimonthly sampling of certain monitering wells will monitor the effects of dewatering activities
and bulk waste removal. Total uranium samples will be collected guarterly or semmanmually for

off-site analyses; however, to provide verification.of stable total uranium levels at eritical -

{ocations, samples will be analyzed quarterly or semiannuaily at the same locations using an on-
site KPA. If major changes in uranium concentrations are observed at any locations, based .on
data from the on-site KPA, then data from these locations will be confirmed by off-site analysis.

The second program monitors the St. Charles County well field and the associated

potable water treatment plant. Active production weils and the St. Charles County RMW-series

monitoring wells are © be sampled quarterly and semiannually for selected parameters.
Table 3-4 presents the analytical parameters and sampling frequency of these wells. This portion
of the monitoring program has been develeped by representatives of the Department of Energy
and the Missouri Department of Nawral Resources. Any deviation from this program will be
summarized in the WSSRAP anmual site environmental report.

The well field monitoring program includes sampling both untreated and treated water
from the St. Charles County water (reatment plant. Gross alpha analysis will be performed on
a quarterly basis. This portion of the monitoring program satisfies the portion of the Regulatory.
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.. TABLE 3-3 Weldon Spring -Quarry. Groundwater Monitoring Program Summary. |

TOTAL URANIUM
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TABLE 3-3 Weldon Spring Quarry Groundwater- Monitoring Program Summary
{Continued) : :
TOTAL URANRIM
RA-228, RA-228,
CFF-GITE : TH-230, AND NITROARDMATIC
LOCATICHN ANALYEIE KPA TH-232 COMPOUNDE SULFATH ARSENIC
MW-1031 S v s o L4 8
WW-1032 5 G s a L+ 5
MwW-T033 Q [ s 5 5 5
MW-1034 s a 8 s a NS
MW-1038 5 5 s ‘NS a NS
MW/-1039 5 8 5 NS a NS
MW-1042 5 a 5 $ S 5 -
MW- 1043 5 o 5 $ $ 5
i} Cuarterly
& Semi-annual
HE Mot zampled
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TABLE 3-4 St. Charles County Well Field Sarﬁp_iiﬁg Program Summary

PARAMETERS

- Ina-226, RA-228, | meTaLs
MONITORING| TOTAL | TH-230, AND | GROSS |NITROAROMATI .
LOCATIONS [URANIUM* TH-232 ALPHA COMPOUNDS | Az Ba |SULFATE|
MW-1024 a "5 a a al| a Q
RMW-1 Q ! o) a ‘a| a a .
RMW.-2 a S Q g ol e | a
RMW-3 Q 5 ) Q. a| o Q
REAW-4 Q 5 a a al a a
PW.2 o 8 o a s | s s
PW-3 a S 0 Q s | s s
PW-4 Q S Q a s | s, s
PW-5 Q 5 a Q s 8 S

 lpw-e Q S a Q s | s s
PW-7 o) s Q Q s 1 s 5 .
PW-8 Q S Q o s | s | s
PW-g - Q 5 a Q. s| s | s
Rew water Q s o f.l . 5 5 s
Treatad water 141 5 o Q 5 s 5
A Annual

8] Quarterly

? Semiannual

KPA analysis will also be performed quarterly.

Guide (Ref. 4) and Department of Energy Order 5400.5 requiring the monitoring of affected or
potentially affected public drinking water supplies as defined in 40 CFR Part 141.26. The
quarterly gross alpha values will be averaged and presented in the annual environmentat report.
Above-normal and outlier quarterly values wilt be responded to by implementation of procedure
ES&H 1.1.7, Emvironmental Data Review and Above Normal Reporting. Possible responses

DOEOR2 1548424, Rev. 4 3R
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include vatidation of the reported value and resampling of the monitoring location. All values
not-disqualified as-being non-natural will be included in the annual average.

Quality conirol samples {including duplicate, mairix spike, field blank, equipment blank,
and water blank samples) are not included in this schedule, but are collected in compliance with
Procedure ES&H 4.1.4. Sampling frequency, collection methods, and sample handling protocols
Tor quality contrel samples are discussed in Section 7, Quality Assurance.

3.2.3 Grouondwater Monitoring Program for the Weldon Spring Chemical Plant and
Raffinate Pits

Groundwater monitoring is required by DOE 5400.1 and the Regulatory Guide (Ref. 4)
to identify and document pre-operational conditions and monitor the effects of Department of
Energy operations on groumdwater quality, and to demonstrate compliance with applicable
Federal and State laws and regulations. Groundwater monitoring has been conducted at the
chemical plant since the first quarter of 1987. The program has been adjusted vearly to
accommodate changes in laws and regulations, specific project needs, and the requirements of
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and the
National Environmental Policy Act (NEPA).

Forty-five groundwater wells have been chosen for routine monitoring to investigate and
document the locations and migration of contaminants that may pose a risk to human health and
the enviromment.

3.2.3.1 Geology and Hydrogeology. Geology at the chemical plant, raffinste pits,
and vicinity properties may be divided into two major units based on gross lithologic
characterization: the unconsolidated glacial and residual soils, and the vnderlying bedrock. The
unconsolidated material consists of topscil, loess, glacially derived sediments, and residuum.
On average, the glacial soils are silty clays with minor amounts of gravel. The unconsolidated
materials, which are present at depths ranging from 6 m to 15 m (20 ft to 50 1), are usually not
saturated and thus are not monitored. Saturated conditions are generally first encountered in the
Burlington-Keokuk Limestone, the uppermost bedrock unit. The Burlington-Keokuk Limestone
is composed of two different lithologic zones: a shallow weathered zone underlain by an
uaweathered zone. C '
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The weathered zone is typically.a grayish-vrange to yellowish-gray, argillaceous
limestone containing up to 60% chért, which occurs as discrete nodules or interbedded lenses,
The weathered limestone is a low-yield, semiconfined, heterogeneous, anisotropic aguifer that
is fractured and susceptible to natural solution processas, Within the confines. of the chemical
plant, the uppermost aquifer generally exhibits diffuse flow properties; however, discrete flow
- -zones may be-present in sairrated, highly weathered bedrock and in the saturated mnduum_.
which fills paleochammls

The unweathered or competent portion of the Burlington-Keokuk Limestope is thinly to
massively bedded, gray to light gray, finely to coarsely crystalline, styolitic, and fossiliferous.
Fracture densities are significantly lower in the unweathered zone as compared to the weathered
zZone. S -

In-contrast to the quarry, which is located near 2 poorly drained area, the chemical plant
site straddles a topographic high. Thus site soils are well drained with minmimal accumylation
of organic material. These conditions foster oxidizing conditions in the unconsolidated materials |
and upper bedrock units beneath the chernical plant, whereas, potentially reducing conditions are _
present in the quarry environs. Redox conditions are an important control on the mobility and
stability of many species that ave potential contaminants at these two locations.

3.23.2 = Rationale. Groundwater flow and contaminant transport mechanisms at
the chemical plant, raffinate pits, and vicinity properties differ from those at the quarry because
of differences in the geningic environments of these two-locations. Site geologic conditions are
briefly described in the following section. At the chemical plant and environs, the aquifer
generally exhibits diffuse flow properties that are overlain by zones of fracture or conduit flow.
To accommodate these two flow mechanisms, the groundwater surveillance program includes
analyses of water from monitoring wells, which typically sample the diffuse component of flow,
and from springs, which represent the resurgence point for discrete or conduit flow- paths.

_ The groundwater monitoriig program at the chemical plant is designed to provide the
necessary data to accomplish the following objectives, ocutlined in Depamm of Energy
Order 5400.1, Chapter IV, Section 3 and Section 5, Part b:
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- * ~  Ensure protection of public health and the environment. Included in this objective...
are (1) determining whether contaminants are present at levels exceeding
maxinuun contaminant levels (MCLs) or assumed background concentrations, and
(2) monitoring concentration levels of contaminants which exceed these criteria.

* - Develop a -baseline for studying long-term and short-term effects of source
- removal, as part of CERCLA-NEPA activities. Baseline data are required to
provide adequate information for future comparisons. :

. Monitor potential effects of the equalization basin associated with the site water
treatment plant and on-site construction activities associated with site remediation.

. Perform spatial and temporal trend analyses.

3.2.3.3 Monitoring Locations. Currently, 65 Department of Energy monitoring
wells exist or existed at one time in the chemical plant and raffinate pit vicinities (see
Figure 3-5). Nine of the Department of Energy monitoring wells were installed in [ate 1992 to
monitor impacts of the equalization basin at the site water treatment plant and the temporary
~ storage area on the quality of the uppermost aquifer. Background -water quallty characteristics -
for the chemical plant area have been determined by the U.S. Geological Survey (Ref. 10),

Sixty-five Department of Energy wells have been completed in the upper, weathered
portion of the shallow aquifer, 45 of which will be monitored in 1997, The remaining 20 wetls
have been completed in the deeper, unweathered portion of the aquifer, and these wells will pot
be monitored in 1997. As site remedial activities progress and site development occurs, SO -
wells will require abandonment due to conflicts with tand use, [n each instance, an evatuation
of the data requirements from that location will be conducted and a determination of well
replacement will be performed. Locations MW-2004, MW-2007, MW-2008, MW-2009,
MW-2011, MW-2015, MW-2028, MW-2030, and MW-4017 were abandoned in 1995
Replacement wells are not considered necessaty at this time. '

3.2.3.4 Monitoring Schedule, For most locations, the 1997 groundwater
monitoring program for the chemical plant reflects no significant change in sampling frequency -
or the number of analyses performed (see Table 3-5). The exceptions to this are locations -
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. TABLE 3-5 Weldon Spring Chemical ‘Plant Monitoring Program Summary

ANIONS

TOTAL -
LOCATION URANIUM - [ Rap® | MTROS® | nNo, | so, [ voas'™

Weldon Spring Chemicai Hﬁnt Monitoring Wells _ |
MW-2001 A NS A A NS NS
MW-2002 A NS A A NS NS
MW-2003 A NS A A NS | M
MW-2005 A NS A A NS NS
MW-2006 A NS A NS NS M
MW-2010 A NS A NS NS NS
MW-2012 A NS A NS NS M
MW-2013 A NS A NS NS M
MW-2014 A NS A NS NS .| NS
MW-2017 A NS A NS A NS
MW-2018 A NS A A NS NS
MW-2032 A NS A NS NS M
MW-2033 A NS A NS | Ns M
MW-2034 A NS A NS NS ‘NS
MW-2044 A A A NS NS | NS

Weldon Spring Raffinate Pits Maonitpring Welis

MW-3003 A A A A NS M
MW-3019 A A A A NS M
MW-3023 A A A A NS M
MW-3024 A A A A NS M

. MW-3025 A A A A NS M

| MW-3026 A A A A NS M
MW-3027 A A A A NS M
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TABLE 3-5 Weldon Spring Chemical Plant Monifnring Pragram Summeary {Continifed).

ANIONS -
TOTAL. . :
LOCATION URANIUM | rap® | NTROS®! | no, | sop [ vOAsle
Viginity Property Monitoring Wells

MW-4001 A NS A NS NS M-
MW-4002 A NS A NS NS M
MW-4003 A NS A NS NS | NS
MW-4005 A NS A NS NS NS
MW-4006 A NS A NS NS NS
MW-4010 A NS NS NS N | wNs
MW-4011 A NS A A A NS
MW-4013 A NS NS NS NS | Ns
Mw-4014 A NS NS NS NS NS
MW-4015 A NS A NS | Ns NS
MW-4016 A NS NS NS - NS M
MW-2018 A NS NS NS NS ¥
MW-4019 A NS NS - NS NS -1 NS
MW-4020 A NS NS NS .| NS - NS
MW-4021 A NS NS NS NS NS
MW-4022 A NS NS B NS NS
MW-4023 A NS NS NS NS NS -
MW-4024 A NS NS NS NS | nNs
MW-4025 A NS NS NS NS NS

A Annual

M Monthly

=] Semiannual

NS Mot sampled :

{a) Rad: Ra-226, Ra-228, Th-228, Th-230, Th-232, gross alpha, and gross bata
ib} Nitrps: 1,3,5-TNB; 1,3-DNB; 2,4,8-TNT: 2,4-DNT; 2,6-DNT and Nitrobenzene
ic) VOAs: Volatile organic anslyses
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suspected of being impacted or in close proximity to locations impacted by volatile organic
compounds (VOCs). These locations arc in the vicinity of Raffinate Pits 3 and 4 and Frog Pond
(northeast portion of the chemical plant}). These locations will be sampled monthly for VOCs

"+ to tdentify potential source locations and migration paths for the VOCs identified during. 199ﬁ .

The water treatment facility monitoring program will remain unchanged.

The monitoring schedule is justified for this period because, with the exception of VOCs,

groundwater chemistry. has remained relatively constant, and site conditions are not expected to

change substantially over the next year. Increased monitoring is anticipated for 1998
afterdisposal cell construction and raffinate pit removal begin, because these activities will alter
the site and are likely to resnlt in changes to groundwater conditions.

Previous Characterization

The quality of groundwater in most chemical plant monitoring wells has been well
studied. - Reutine monitoring for uranium, nitrate, sulfate, and nitroaromatic compounds has
been conducted since 1987. In addition to -these analyses, water quality (geochemical)
parameters have been measured in at least six independent samples for most locations.

Unscheduled groundwater sampling was lmplemmted it 1996 to detect potential impacts

10 groundwater during remedial action in the vicinity of Raffinate Pits 3 and 4. Over 2.000 .

discarded 55-gallon drums had been uncovered in Raffinate Pit 4 and sludges were being

dredged in Raffinate Pit 3. The rationale for initiating the special groundwater sampling was

to investigate the potential for mereased contaminant mobility during disturbances as the raffinate
pits are remﬁdiat_ed. Volatile organic compounds {VOCs) were detected to the south and east
of Raffinate Pit 3. VOC analysis will be inciuded for selected wells at the chemical plant for
1997, '

Evaluation of the monitoring data has shown that the distribution and concentzation of

- ‘most contaminants in the groundwater beneath the chemical plant area have remained relatively
constant over the last 8 years. Statistical analysis of contaminant concentrations was conducted
. for the 1993 and 1995 annual site environmental reports to evaluate seasofal variations and
trends in the groundwater. Seasonal effects were not detected in the data and only a limited

mmber of trends were identified: Less than one-third of these trends were positive (ie.,
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indicating inCreasing concenirations). Of the positive trends, note were steep (i.e., indicative

of significant changes in concentrations) and most occurred in wells. with low levels of

contamjnation.

s Based upon the information presented above, the 1997 groundwater monitoring. program
-~ for the Weldon Spring Chemical Plant 18 sumrnarized as follows:

B RN Uranilmi-'will'-ba-meamréd-*in-w&ath&réd*mm- wells and-impacied unweathered. .
zone wells.

e Nitrate and sulfaie will be analyzed at locations that have shown increases since
1993 or that have concentrations exceeding drinking water standards.

. Nitrates will be measured at locations in the vicinity of the raffinate pits.

. Waste storage facilities wells will be sampled guarterly and aﬂﬂyzed for the
constituents described in Section 3.2.4 and listed in Table 3-6.

J Nitroaromatics will be analyzed annually at locations that have shown historical
detections of nitroaromatics. '

. Burgermeister Spring, which monitors off-site migration of contaminaterd
groundwater, will be analyzed quarterly for uranitim, nitrate, and semiaromally
for nitroaromatic - compounds and toxicity characteristic leaching proceduore
{TCLP) metalsand -disposal cell monitoring parameters.

. VOCs will be analyzed at selected chemical plant EMP groundwater monitoring
locarions to identify chlorinated hydrocarbon impacts and potential migration.

. Wells in the unweathered zone that have not historically shown contamination will
not be sampled during 1997.

DOEOR/Z1E48-424, Rav. 4 46
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- Additional analytical parareters and/or increased sanipling frequencies will be considered.
in future groundwater monitoring programs if site rernedial activities, trend analyses, or field
observations suggest that increased monitoring is warranted,

3.2.4 Groundwater Monitoring of the Waste Storage Facilities

3241 Existing ‘Waste Storage Facilities. - Groundwater monitoring wells-have |
been placed-arcimd three existing waste-mansgement wnits: :the quarry and site water.treatment .. |
plant equalization basins, and the temporary storage area (see Figures 3-3 and 3-5). These wells
were installed to deteci monitoring parameters in the wppermost water unit beneath these storage
faciliies in order to comply with the requircments of 40 CFR 264, Subpart ¥, and
10 CSR 25-7.264(2)(F). The monitoring parameters were derived from previous evakuations
performed and documented in the Emgineering Evaluation/Cost Analvsis for the Proposed
Management of Contaminated Water in the Weldon Spring Quarry (Ref. 11) and the Boseline
Risk Evaluation for Exposure to Bulk Waste at the Weldon Spring Quarry, Weldon Spring,
Missouri {Ref. 12).

The detection monitoring program will consist of quarterly, semiannual, amd annual |
monitoring of sélected parameters. A summary of the monitoring locations, the corresponding
waste management unit, and the schedule of sampling is shown in Table 3-6. In conjunction -
with these analyses, the groundwater surface elevation at the time of each sampling event will -
be measured. . : '

Concentrations at the menitoring wells will be compared with baseline concentrations for-
each well. If there is statistically significant evidence of contarnination at the monitoring wells,
a program of increased monitering and/or evaluation of the liners of the basins or siorage areas
will be imtiated in accordance with the Leachate Production Action Respense Plan (Ref. 13).
Statistical treatment of data is discussed in Section 6. If groursdwater protection standards are
exceeded, cotrective action plans will be evaluated on an individual basis.

3.24.2 Disposal Cell Faeility. Construction of the Weldon Spring site disposal |
cell is scheduled to begin in late 1996 anxt early 1997. A groundwater monitoring plan for the |
cell has been developed to satisfy requirements set forth in 40 CFR 264, Subpart F and |
10 CSR 25-7.264 (2){F). The Weldon Spring Site Disposal Cell Groundwater Monitoring Plan |
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{Ref. 5) details the strategy for establishing baseline values and long-term detection monitoring. |
Detection monitoring wells were installed in late 1996 ar baseline groundwater momnitoring will
continue through 1997, as described by the cell monitoring plan.

3.2.5 Groundwater Monitoring at Springs
The proundwater flow system beneath the chemical plant, raffinate pits, and vicinity

groundwater monitoring program must inchude sampling at conventional groundwater monitoring
- wells near the contaminant sources and at springs. Springs in the vicinity of the site have been
monitored since 1987, beginning with the Department of Energy and Project Management
Contractor broad-based Phase 1 spring and seep characterization, which involved 30 springs and
seep features within a 3.2 km (2-mi) radius of the site. The springs and seeps were inventoried
and sarnpled at varying flow rates. The springs impacted by the site were identified, and a
program of regular monitoring was established for those springs. Through that program and
additional studies conducted by the Department of Energy, the contractor, the Missouri Division
of Geology and Land Survey, and the 1.S. Geological Survey, the flow characteristics of the
springs and their recharge basins were determined. ' '

3.2.5.1 Monitoring Locations. As a result of the early chamcterization results,
investigations by the Missouri Depariment of Natural Resources on shallow groundwater
movement (Ref. 14), and the subsequent annual menitoring at select locations, sufficient data
- have been collected to understand the basic mechanics and contaminant levels in the springs of
concern, For the 1997 monitoring year, only Spring SP-6301 (Burgermeister Spring) will be _
_ monitored regutarty. SP-6301 (Figure 3-6) exhibits recognizable contribution from contaminated _ E
groundwater from the Weldon Spring site throughout the year and is believed 10 be a local '
discharge point for contaminated groundwater from beneath the site. For that reason, it is a key -
monitoring location for identifying changes in groundwater contamination conditions from the
site and wilt allow the project to documeni improvements in groundwater contamination
conditions as remedial actions at the site proceed.

The Burgermeister Spring branch receives site-contaminated ground and surface water,
Although the Weldon Spring site is not located in Valley 6300, it is connected to this drainage
by losing streams that travel along solation-enlarged karst conduits and emerge at springs in the
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Burgermeister Spring branch. The -most ﬁmmimnt location is Burgérmeister Spring (SP-6301),
a perennial spring that discharges site-Contaminated. water during high and low flow periods.
High flow is dominated by a surface water component, whereas low flow is dominated by a

. groundwater component. Spring 6306, located downstream of Busch Lake 34 and downstream

- -of Burgermeister Spring, also contains uranium.- Considerable evidence suggesis that Lake 34.
is a plausible source for the uraniuim in Spring 6306. . However, there is also evidence of a

- possible connection with Busch Lake 35, which is located in the same drainage as the Weldon

Spring site and also has elevated uranium levels.

Burgermeister Spring is the only location that will be sampled during 1997, Springs
SP-5303, S5P-5304, and SP- 6306 will not be sampled since sufficient data have been collectad
to- charanterlze the contamination conditions.

3.2.5.2 Monitoring Program. Burgermeister Spring will be monitored at low
flow, which is defined hereafter as seasonal base flow, or the stage of spring discharge when

- it is not influenced by active surface water mnoff from local land surfaces. Low flow samples -

are intended to monitor the undiluted groundwater component of flow. To meet this criterion,
low flow samples will be collected no sooner than one weck following the conclusion of a
precipitation event of sufficient intensity to cause surface runoff. To provide a direct
comparison with groundwater collected from monitoting wells, samples will not be filtered.

Burpermeister Spring will also be sampled at high flow. In contrast to low flow, high
flow i3 induced by precipitation events. During high flow, discharpe is dominated by surface
ranoff. Only contaminants of concern will be measured during high flow. These samples will
not be filiered. The monitoring schedule for Burgermeister Spring is presented in Table 3-7.

3.2.6 Groundwater and Spring Data Review

Data generated from the EMP groundwater sampling will be reviewed in accordance with
Procedure ES&H 1.1.7. The data will be compared to historical data and reference values
shown in Appendix E to determine if the concentrations are "above normal" requiring reporting
to the U.S. Department of Energy (DOE) as outlined in Procedure ES&H 1.1.7. Environmental
response levels for critical groundwater receptors are shown in Table E-1. The maxbnum
contaminant levels (MCL) referenced in Table E-1 are ligted in Table E-2. Baseline values for
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TABLE 3-7 Spring Monitoring Program

a’ az 03 a4
SPRING LOW LOW HIGH LOW LOW HIGH

SF-830 L. LN,OM .t Ul LELN. M 1 .l
U tranium, total |
4 Inorganic Anions {nitrate and sulfate)
M Mitragromatic compaunds
M Metals
D

M Disposal Cell Detectlun Monitoring Parameters (Ref. 5]

the detection monitoring wells at the chemical plant and the quarry are listed in Table E-4 and

Table E-3, respectively.
3.3 External Radiation Exposure Environmental Surveillance Moni¢oring

The external radiation exposure environmenial surveillance program at the Weldon Spring
site is designed to monitor potential external exposure points at the chemical plant, raffinate pits,
L quarry perimeter, vicinity properties, and at off-site locations where the potential for exposure
of the general public to gamma radiation is greatest. Gamma radiation is emitted by nearly all
the radionuclides of the U-238 and Th-232 decay series, and these radiomuclides are found in
above-background concentrations on the site.

- In addztion, the environment contains naturally occurring radioactive substances that emit
garnrna radiavion, Terrestrial radiation sources are naturzl radicactive elements that originate

from the earth’s crust. Cosmic radiation is high-energy radiation that originates in outer space

and filters through the atmosphere to reach the earth’s surface. Together, these two sources
account for natural background gamma radiation. Terrestrial radiation levels depend largely on
the soil composition and the type of rock. Cosmic radiation levels depend strongly on elevation
above sea level.

Measurements with a pressurized ion chamber as suggested in the Regrlatory Guide
(Ref. 4y will not be made at monitoring stations used in previous years. Because the
environmental thermoluminescent dosimeters (11.Ds) that are used at the site integrate gamma
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exposure for 13 weeks, the TLDs actually provide a better means of identifying nateral
- cecuiting anomalies than would a short term pressurized ion chamber measurement,

Results of previous TLD measurements are consistent with yearly background gamma
exposures made by the Project Management Comiractor and other Department of Energy
coniractors around the siie.. The monitoring stations at the quarry are located in the contrelled
area near contaminated soils and material. Any above background results detected by these
stations are due to the proximity of the monitoring stations to the contaminated soils. Because
previous TLD measurements are consistent with background exposure rates performed by the
contractor and others, and are within the expected range for the altitudes of the stations, it is
concluded that no naturally occurring anomalies are present, Thus, prﬁssunmd ion chamber
measurerments are not necessary.

3.3.1 Weldon Spring Site Monitoring Locations

The choice of locations for exterﬁa_l gamma radiation monitoring stations was based on
the characteristics of beth the chemical plant and quarry, External gamma exposure to the
public as a result of fugitive dust emissions from the site is an unrealigtic exposure pathway,
This conclusion is based on the fact that for the primary radicactive contaminant of uranium,
three air monitoring programs have been established to ensure that airborne concentrations at
the perimeters are maintained at-near background levels. H there is an airborne emission from
the site, it will be intermittent and contain low concentrations of radiomuclides. Thus, this
pathway is not expected to result in measurable external exposvre to the general public, In
addition, -there are no high enerpy. accelerators, industrial X-ray, or large isotopic radiation
- sources at either the chemical plant or quarry. The only potential for external exposure to the
general public results from contaminated soils and waste ar the chemical plant, raffinate pits,
quatry, and vicinity properties. - | '

Gamma radiation at the Weldon Spring site perimeters will be monitored at eight
locations using TLDs. Seven monitoring stations will be located around the perimeter fence of
the chemical plant (Figure 3-7), and one station will be located along the quarry perimeter fence
(Figure 3-8). These locations are summarized in Table 3-8. After the completion of bulk waste
removal, monitoring stations that indicated gamma radiation levels statistically comparable to

background levels for a minimmm of twe consecutive calendar quarters were targeted for
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TABLE 3-8 Gamma Radiation {TLD} Monitoring Lecations

STATION LOCATION STATION LOCATION
Chemlcal Plant Area

- TD-2003 | North perimeter of skte. .. . ... TD-3001. .. | Northwest of Raffinate Pit4 |
TD-2004 Northeast corner of site - TD-3003 - | South of Raffinate Pit 4 and
wast of TSA
TD-20086 Southeast of administration TD-3004 South of TSA
bullding
TD-3005 Southeast of TSA
Quarry Area
TD-1002 Mortheast corner of guarry TD-1008 Waest perimeter of quarry
TD-1004 South perimeter of quarry J TD-1009 MNorth perimeter of quarry

Off-site and Background

Td-4uu1 Busch Conservation Area TO-4007 Residence west of quarr‘.r
TD-4002 Army site guard house TO-4008 Katy Trail south of gquarry
TD-4003. Francis Howell High School TD-4002 Daniel Boone Elamentary

Schooi, New Malla

TD-4005 West of Army site

- TD-1802) will remain in service until a decision is made on the remedial action necessary for
quarTy residuals, '

Spacing of the monitoring stations around the perimeters of the chemical plant is based
on the relative potential for ¢xternal exposures. Due to the greater potential for elevated gamma
radiation, the shorntest distance between monitoring stations at the chemical plant is near the
temporary storage area and Raffinate Pit 4. Transport of material presently at the quarry to the
temporary storage area began i mid-1993 and ended during 1995. In some places, the
temporary storage area perimeter is less than 31 m (100 ft) from the chemical plant perimeter.

The monitoring stations are placed at wider intervals along the remainder of the chemical plans
perimeter because in this area, potential for external exposure to the general public is less.
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3.3.2 Off-Site Monitoring Locations

Five off-site monitoring stations (Figure 3-9), as well as two of the perimeter stations
(Figure 3-7), will be used to assess gamma radiation exposure rates at locations near the
chemical plant where members of the general public abide or reside. Francis Howell High
School, TD-4003, and the Busch Conservation Area headquarters, TD-4001, were selected as
monitoring locations because they have the largest populations near the chemical plant. The
State of Missouri Highway Depantment, TD-2004; the Army Reserve guard house, TD-4002;
and the WSSRAP administeation building, TD-2006; are the closest locations to the chemicat
plant where members of the general public abide or reside.

Monitoring stations TD-4007, which was located by the closest quarry resident, and .
TD-4008, which was located adjacent to Fernme Osage Slough vicinity propetty, were removed
due to the completion of bulk waste removal and remediation of the vicinity properties.

3.3.3 Backgreund Monitoring Locations

Two monitoring stations are used to measure background gamma radiation exposure rates
{Figures 3-% and 3-10). These locations are TD-4005 and TD-4009. In 1989, background
gamma radiation exposure rates were measured in each of the three distinct geological regions
in the vicinity of the Weldon Spring site. These regions are the dissected glacial till deposits,
the alluviat deposition of the Missouri River, and the Salem Plateau. Statistical analysis of the

© data from these measurements indticated that at the 95% confidence level there was no reason

to suspect a difference in the gamma exposure rates between the three geological regions. Since
there was no reason to suspect a difference, an average of the resulis of the two background
locations is used to estimate the background gamma radiation exposure rate,

Monitoring station TD-4005 is within 6 km (4 mi) from the chemical plant and the
quarry. Monitoring station, TD-4009, is approximately 13 km (8 mi) from the chemical plant
and 11.3 km (7 mi) from the guarry (Figure 3-10). The Reguiatory Guide (Ref, 4) suggests that
background stations should be located at least 10 kam to 15 km (6 mi to 9 mi) from a site.
Although TD-4005 is at a lesser distance, it is at an appropriate distance with respect to the site.
As mentioned, the site will not render external radiation exposures as a result of airborne
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emissions. There are no high energy accelerators, industrial X-ray, or large isotopic radiation
sources at either the chemical plant or quarry; thus, the distances of the background stations

_from the chemical plant, raffinate pits, quarry, and vicinity propertics are more than sufficient
to attenuate the gamma radiation from contaminated soils and debris.

3.3.4 Quality Contrel

-+ - “The quality control measures that will-be implemented for environmental. TL.Ds include . .
spiked ard duplicate detectors. At least two duplicate TLDs will be deployed, for each
measurement period. The TLDs will be exchanged and retrieved quarterly in accordance with
the appropriate standard operating procedures {SOPs), and field sheets will be used (o document
placement, retrieval, and unusual occurrences. Chain-of-Custody Forms will also be filled out
as specified in the appropriate SOPs. The data received from vendors will be reviewed and
anomalies will be identifted and investigated. In addition, TLDs will be performance tested,
deployed, and stored according to ANSI-N545-1975. The envirecnmental TLD used for the long

- term monitoring of ambient gamma radiation is comprised of 25% calcium suifate dysprosimn

{CaS0,:Dy) in a Teflon matrix. With comparably high sensitivity and low fading, these
dosimeters will be encased in black polyethylene bags that will be placed in plastic holders with
copper shielding. The copper shielding is necessary to comrect for over-respense of the -
dosimeter at low energies. The dosimeters will be exchanged quarterly.

3.4  Biological Monitoring Program

DOE Orders 5400.1, 54Uﬂ.5,.and the Regulatory Guide (Ref. 4) have requirements for
monitoring of contaminant levels in terrestrial foodstuffs as well as in aguatic biota present in
the water column and sediments of affected snrface waters,

Remedial activities in process at the quarry and chemical plant could pt}teﬁtialljr. result
mn the release of contaminants to the environment. Work practices are incorporated into
remiedial actions to avoid releases, and programse have been established to evaluate the
effectiveness of these practices. Environmental monitoring at the WSSRAP has been designed
to focus on effluent monitoring to detect, characterize, and report unplanned releases; therefore,
ecological studies were conducted to assess baseline conditions in the environment, such as stahis
of lakes and streams. '
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3.4.1 Past Studies

Characterization studies in the past have focused on a mumber of areas. Prior to 1990,

- studies examined the level and extent of contaminants in the environment by sampling soils,

surface water, and sediment. The main purpose was to examine the contaminants in rejation to.
their potential for human exposure. - Some of this information-was used 1o satisfy Depariment .
of Epergy monitoring requirements.

Beginning in 1987, other studies measured concéntrations of metals, polychlorinated
biphenyls (PCBs) and radionuclides in potential receptors, such as fish, small mammals,
waterfow], and white-tailed deer. Beginning in 1992, emphasis was placed upon characterizing
ecological conditions on site and at vicinity properties that receive effluent from the Weldon

Spring site.

Surnmaries of past studies can be founk in past site environmental reports and in the

-Radmiog:mt and Chemical Uptake in Game Species at the Weldon Spring Site (Ref. 15).

3.4.2 Monitering Rationale

A biclogical monitoring program that may include various aquatic and terrestrial stadies
will be followed in 1996 to meet monitoring requirements. If studies are nwess'ar_‘,r, they will -
foeus primarily on vicinity properties that receive effluent from the site. Criteria to be used for
determining if additional studies are necessary are described in Sections 3.4.3.1 and 3.4.3.2..

3.4.3 Aquatic Habitats

Aquatic habitats monitored include a number of lakes and streams that are impacted or
potentially impacted by the Weldon Spring site (Figure 3-11). To the north, chemical plant
drainage impacts Busch Lakes 35 and 36, and contaminated groundwater that surfaces at
Burgermieister Spring imipacts Busch Lake 34, Waters from these lakes flow t¢ Dardénne Creek
and eventually to the Mississippi River. To the south, runoff flows from the chemical. plant
down the Southeast Drainage to the Missouri River. '
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In the vicinity of the Weldon Spring Quatry, two bodies of water are monitored: the
Femme Osage Slough and the Little Femme Osage Creck. Fernme Osage Slough is south of the -
guarry and receives contaminated groundwater migrating from the quarry. Little Femme Osage
Creek is west of the quarry and does not receive mneff from the quarry. ' |

34.3.1 ' Fish Sampling. Fish are monitored biennially at Busch Lakes 34, 35, and
36, and at the Femme Osage Slough primarily o ensure public health and safety. Busch Lake

1+ -33-will be-used as if-haekgrounﬂ-slocaﬁon; -Tn addition; during-the off year,, fish.samples. will ke,

collected if the previous year’s annual average uranium concentrations in lake water are found
to be greater than the historical average plus two standard deviations. - To date, the
concentrations in fish tissue are extremely low and the calculated {ofal estimated dose is less than
1.0 mrem/vear. No significant difference has been found between species of fish; therefore, fish
monitoring will be limited to sampling the flesh of game species. In addition, only fish within
20% of the legal length will be sampled, or in the case of species with no designmed limit, only
individuals greater than 17.5 em (7 in.) will be taken.

~ Fish will be sampled in mnjuﬁcﬁun with the Missouri Department of Conservation
fisheries program. Adult fish will be coliected using the electrofishing technique in which fish

- are stunned with a low electrical current,-dip-netted from the water, and placed in holding tanks

prior to data collection. All fish cotlected for tissue analysis will be identified, measured (totai
length}, and recorded for anatysis of fish populations. In addition, 2 pross examination of each
fish will be made to determine the incidence of external. disease, parasites, or-physical -
abnormalities. ' '

Fillets and/or fish cakes from game species {specifically bass, sunfish, crappie, and
catfish} will be prepared for uranium analysis. Results of this analysis will be used to calculate
the effective dose equivalent to humans via consumption of fish.

3.4.3.2 Invertebrates and Zooplankton. Department of Energy Order 5400.1
specifies monitoring of benthics and organisms in the water column. Also, Department of
Energy Order 5400.5 and the Reguiatory Guide (Ref. 4) redquire that the interim allowable
maximum absorbed dose protective of native aquatic organisms (other than plants} be 1 rad/day.
To assess compliance with these mandates, ‘benthic invertebrates and zooplankton were sampled
as part of a 3-year aquatic study (1991, 1992, and 1994) amd were used as indicators-of the
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ecological quality of surface water bodies affected by the Weldon Spring site. The data

+ generated by this study show that the radiation dose to native aquatic organisms in waters

influenced by the Weldon Spring site is well below the protective guidelines (<1 sad/day)

-established in DOE Order 5400.5. Therefore, further invertebrate and zooplankton sampling

will be conducted only if the average annual uraninm concentration in these waters is

significantly higher than the historical' data average plus two standard deviations for these
. locations. These water bodies include the Southeast Drainage; Ash Pond Drainage, Frog Pond .
Drainage, Busch Lakes 34,.35, 36, Burgermeister Spring, and Femme Osage Slough. = .

3.4.4 Terrestrial Hahitats

The terresirial community in the area of the Weldon Spring site is diverse. Much of the

land immediately surrounding the chemical plant is made up of state-owned conservation kands

(Ref. 16). Habitats include old field; cultivated farmlands; and upland, slope, and bottomland
forests, The terrestrial community supports a wide variety of fauna including avian and mammal
species. White-tailed deer, gray squirrels, and cottontail rabbits have been sighted within the
chemical plant boundaries. Opossum, fox, and coyote roam the areas. Many birds are summer
residents or spring/fall migratory species, Eastern screech and barred owls have been sighted
in upland forests south of the chemical plant and great horned owls have been sighted at Ash
Pond.

Monitoring during past years has included extensive efforts to characterize tetrestrial -

fauna and habitats at the chemical plant as part of the requirement for assessing exposure and

_impact to biota.

3441 Foedstuffs.  Agricultural lands surrounding the site comprise

approxamately 20% of the terrestrial habitat, The Avgust A. Busch Memorial Conservation Area

- and Weldon Spring Conservation Area contain approximately 890 ha (2,200 acres) of

agricultural lands that are leased to sharecroppers. There are glse private farms in the
immediate area. Agricultural products grown in the area include corn, soybeans, and milo,
which are harvested as cattle feed or left as wildlife feed.

Surveillance of focdstuffs within a 16 km (10 mi) radius of the site is required by the
Regulatory Guide (Ref. 4). Foodswffs include such items as meat, eggs, milk, and grains. To
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establish a representative foodstuff surveillance policy, the WSSRAP developed an agricultural
monitoring program. This program was based upon a tiered approach, fooking first at the most
prominent agricultural activity in the Weldon Spring site area, which is crop production.
Sanmpling of agricultural crops was performed during 1991 and 992,

The extent of terrestrial foodsuff sampling under Department of Enetgy Order, 5400.5
is based on the projected dose to off-site populations via an air-to-crop-to-human pathway.
Based on previously collected data the Weldon Spring site has a projected dose of .
< 0.1 mremiyear to members of the public from this pathway. Therefore, as directed by the .
Regu!arory Guide (Ref. 4) a surveillance program has been established for agricultural
monitoring. Sampling will be conducted only if annual average air menitoring results indicaie
above background concentrations of radiomuclides at critical receptor sites.

If sampling is required, because anmual average air radiomaclide concentrations are above
background at critical recepeor sites, samples will be taken from within the 16 km (10 mi) radius
area. Samples equal to 1% of the total mmber of acres planted within the study area will be
selected based on the type of crops planted. A minimum of four samples from each field will
be collected. Weather conditions at the time of the release and the distance from the
comarmination source will be taken into account when samples are collected. Grain samples may
include corn, milo, or soybeans. Samples will be analyzed for total uranium. Collection wili
take place in accordance with the Agricultral Sampling Plan (Ref. 18).

3.4.5 Wetland Monitoring

As mitigation for the distarbance of approximately 2.2 acres of wetland habitat at the
borrow area, the WSSRAP has funded the construction of approximately 57 acres of replacement
wetlands. This wetland complex is located within the August A. Busch Censervation Area,
northeast of Lake 33.

In accordance with the monitoring requirements given in the Wetland Project Plan for
COE Permit Application (Ref. 17), the WSSRAP will monitor the establishment of these
replacement wetlands for a period of three years following the completion of the wetland
complex. Monitoring will include the collection of hydrolegical data (water depth, duration,
extent, and saturation) and biological data (vegetation, avifauna and herpetofauna) from the
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constructed wetlands. Results of this monitoring will be submitted anmmally to the Army Corps
of Engineers and may be used to make improvements to the operation of the wetland complex.

3.4.6 Collection Permits

The taking of specific fauna for scientific study is authorized by permits from the
Missouri Department of Conservation and the U.S. Fish and Wildlife Service. Applications for
. permits, as required by sampling plans and State and Federal regulations, will be submitted prior .
to sample collection. Sample collection will also be in compliance with applicable State and
local laws,

©3.4.7 Natural Resource Trusteeship

At the WSSRAP, the Department of Energy is the primary Federal Natural Resource
* Trustee for the response actions being carried out under CERCLA. Other agencies that may act
as co-trustees are the 1.S. Depariment of the Interior (U.S. Fish and Wildlife Service) and the .
State of Missouri. The Departtent of Energy has notified these agencies of their siatus as co-
trustees and will notify them of releases of CERCLA hazardous substances. The Department
of Energy will also coordinate with the co-trustees on requests for ﬁnﬂler information regarding
the potential damage to natirral resources.
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4 EFFLUENT MONITORING

The Weldon Spring Site Remedial Action Project (WSSRAP) has established two distinct
mcnitoring programs which it characterizes as "effluent monitoring. " These include Wa.terhume_‘ _
and airborne effluents that could migrate beyond -the site perimeters. These programs are
described in the following sections. For the purposes of the environmental monitering program,
groundwater migrating from the site is included under the surveillance program and is mot
considered an effluent. . S

4.1 National Pollutant Discharge Elimination System Program

As a Federal facility, the WSSRAP is subject to, and complies with, Executive
Order 12088, which requires all Federal facilities to comply with applicable pellution controt
standards. Further, U.S. Department of Energy Order 5400.1 states that the Department of
Energy is "to conduct the Departimient’s opetations in compliance with the letter and spirit of
applicable environmental statutes, regulations and standards.” In this light, and because the
WSSRAP contains point sources for waterborne pollutants, the project operates under Federal
Clean Water Act requirements and Missourt Clean Water Commission laws and regulations. The
Missonri Department of Natural Resources has issued National Pollotant Discharge Elimination
System (NPDES) permits to the Department of Energy for the discharge of treated water, storm_
water and other waters. -

4.1.1 Goal

In addition to verifying compliance with NPDES permitied effluent limitations, the goal
of the NPDES effluent monitoring program is to characterize the water releases from -the
WSSRAP. The Project Management Contractor will use this information to develop strategies
to minimize the discharge of waterborne contaminants from the site in accordance with the
WSSRAF policy that all snrface water will be closely monitored and treated, as necessary, to
meet Federal and State requirements. Existing or potential water sources at the chemicat plant
and quarry areas are listed in Table 4-1. Since the previous revision of the Emvironmental
Monitoring Plan (EMP), several water sources have been altersd or their capacity has been
reduced: (1) Ash Pond is now operated as a flow-through basin, (2) no waler enters Fmg'Pund
except by direct precipitation, (3) all bulk waste has been removed from the quarry, and (4)
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. Raffinate Pit 4 has been dewatered and the sludge will be consolidated into the southern end with
a greatly reduced capacity. Estimates of the quantity of. waier from the sources are described
in rates or total volume, depending on the source. The current treatment is also provided for
each source. '

TABLE 4-1 Existing or Potential Water Sources

SOURGE CATEGORY™ QUANTITY

SITE
Raffinate Pits No. 1) RAD _ 1.3 x 10% gai

210} RAD 1.3 x 10° gal

< RAD 7.7 x 10° gai

4t RAD 4.9 x 108 gal
Frog Pend STR 300,000 gal maximum™® .
Ash Pond STR/RAD thitg) |
Decontamination Pad : RAD : 8.3 gpr®™
TSA {10 acres) RAD ' 9,800,000 gpy'Pe!
MSA (9 acres) STR/RAD : 8,800,000 gpy'™®
Sanitary Sewage Treatment SAN 4,000 gpd
Plant
Laboratary : RAD <70 gpd
Storm Water Discharges 5TR " | 195,000,000 gpy'®
(200 acres)
Worker Toilets | - SAN -t}
Worker Showers . RAD 1.7 gom'™
Dscontamination Facilitias RAD < 1,000 gpd'®
Retention Basins STRTBDY (b
Cust Control Water STR Linknown
Mud Wash Water STR Uinknown
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TABLE 4-1 Euxisting or Potential Water Sources {Continued)

SOURCE - CATEGORY™ ' QUANTITY
OQUARRY ]
Quarry Sump ' RAD 3,760,000
Quarry Storm Water (9 acres) | . .- RAD 8,800,000 gpy'®
Decontamination Pad ' " RAD 2.0 gpml®
Worker Toilets SAN : _ifite}
Woarker Showers . : TED'® . 0.6 gpm®
{a) Categary is hased on the primary treatment metrmd requnrad and the existing natural uranium.
. concentration,
il Part of storm water
ic) White oparating.
. {d) Case-hy-case basls
{e] Based on averaga annyal precipitation
ifi Ramovad off sita ) )
gl Ash Pond does not accumulate water., Water is accumulated only if monitoring indicates
elevated lavels of contaminants. - :
MSA  Material storage area
RAD Complex tréatmant; Uranium - grester than G600 pClHit
SAN  Biclogical treatment; Uranium - background to 30 pCGiA
5TR  Sediment treatmaent; Uranium - less than 600 pCif
TBD To be determined
TSA  Temporary storage area

The remedial action goal is to clean up the site with no increase in contaminamnt discharge

or degradation of the off-site streams. Therefore, the remedial action program includes source
identification and periodic sampling and analyses which enable the Project Management
Contractor to identify treatment requirements. The program uses studies to identify, analyze,
and evaluate appropriate measures for control of mnoff, erosion, sediment, and contamination
sources. From these studies, procedures and plans are developed for appropriate conirol and:
maintenance measures. Control measures for storm water are used to minimize erosion. and
remove sediment to a level commensurate with the "best practical technology."
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 4.1.2 NPDES Permits

The Department of Energy currently holds three active NPDES permits for the discharge

- of various waters from the chemical plant and quarry areas. NPDES permit MO-G679035 for
- hydrostatic test water from the construction of site water treatment plant-Train IT was terminated -

November 27, 1995.

- 4.1.2.1 NPFDES Permit MO-0107701. Permit MO-0107701 applies to various -
- discharges from the chemical plant, This permit was originally issued to the Department of
Energy on July 29, 1988, for discharge of surface water runoff through five outfalls (NP-}001
through NP-0005). A sixth outfall (NP-0006) was added on November 4, 1988, for discharge
from the sewage treatment plant at the adiministration building. A seventh outfall (NP-0007) was
added on October 1, 1990, for the discharge of batches (ranging from about 1 to 2 million
‘gallons each) of treated effluent from the site water treatment plant effluent ponds. The permit
was Teissued on March-4, 1994, at which time storm water Outfall NP-0010 was added to
monitor the construction material storage area and Outfall NP-0004 was deleted. This permit
was revised on-August 4, 1995, resulting in the deletion of Outfall NP-0001 and the addition of
parameter limits for mamagement of storm water which accumulates in the chipped wood storage
area basin {see Table 4-3). If water in the CWSA basin meets the limits it may be dischargéd
to Outfafl NP-0003. If limits are not met then the water must be treated in the SWTP.
Table 4-3 describes the required monitoring if the water is treated bythe SWTP. Figure 4-1
shows the NPDES outfalls at the chemical plant and Tables 4-2 through 4-4 show monitoring
requirements for each outfall. This permit requires that sampling resulis be submitted to the
Missour] Department of Natural Resourcés each calemdar quarter in a discharge monitoring
report. The report is due by the 28th day of the month following the reporting period.

This permit was further revised during late December 1996. The revision increased the
limits for selected parameters for outfal NP-0007. The revised limits are shown in Table 4-3
and wiil become effective the firs¢ full calendar quarter after the date of issmance of the permit.

In addition to permitied parameters the storm water Outfalls, NP-0002, NP-0003,
NP-0005 may be periodically monitored for 2,4-dinitrotoluens (DNT), 2,4,6-trinitrotoluene
{TNT), polycyctic (or polynuclear) aromatic hydrocarbons (PA¥), Hazardous Substance List
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TABLE 4-2 NPDES Permit MO-0T07701 Monitoring Requirements - Bam'taﬁf and
Storm Water Qutfalls

PARAMETERS ; UNITS PERMITTED LIMIT FREQLUENCY
.Storm Water Outfalls NP-0002, NP-0003', NP-O005 and NP-0010W

Flow - gpd _ Monitar =~ once/month
Settleable Solids mlfl/hr . 1.0 : once/month
Tota! Suspended Solids mg/l Manitor'e! oncefmonth
Nitrate + Nitrite as N mg/l Manitor oncefmonth
Uranium, total mg/l Mantor!® once/month
Gross Alphs pCiA ’ Monitor oncefmanth
pH ' ' suU 68 oncafmaonth

Sewags Traatment Plant Outfall NP-0006

Flow gpd ) Monitor once/month
Biucha.mical Oxygen Demand | mg/l 30/45! enecafquarter
Total Suspended Solids . mgfl 30/45'! once/guarter
pH sL 5-9 ahce/guarter
Fecal Coliform Colonies/t 00 ml 400/1,000f once/quarter

{a] . The .chipped -wood storage area. basin water may be discharged to outfall NR-0003 if
concentrations for copper, zinc, and creosote constituents are below limits as listed in

Table 4-3.

3] Described in permit as cutfali Q08.

{ch Limit is BO mg/l if erosion control i not designed for 1 in 10 year, 24 hour storm.

{di Must notify MDNR if uranium levels exceed 2.0 mg/l imonthly averags) or 4.0 mg/t 1dauv
maxirm).

{e) Monthly average/wesekly averags.

{f Manthly average/datly maximum,
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TABLE 4-3 NFPDES Permit MD-G?D??W and MO-01 OBQB? Monitoring Reguirements:

- Site Water Treatment Plant and Quarry Water Treatment Plant

_ PARAMETER FERMIT LIMIT FREQUENCY SAMPLE TYPE
Site NP-Q007 and Quarry NP-1001 '
Flow ' . Monitar, gpd oncefweek™ 24-hr total
Chemical. Oxygen 90/60 mgfile once/wesk® ~ .grab
Damand
Total Suspended Solids 50/30 mg/le once/wesk® - grab
pH -2 standard units once/wesk® grab
Arsanic, Total 0,10 (0,201 ** mafl ohncefwesk® grab
Chromium, Total 0.10{0.40}* * mg/l oncefwesk* areb
Coppér. Total: Quarry 1.0 mgil onee/month grab
Lead, Total 0.1 (0.200** mg/) once/weoek * grab
Manganesa, Total ‘0.1 {0.50)** mg/l once/waak * ﬂrah
Mearcury, Total 0.004 [D.005)** once/week * grah
mg/l ’
Selanium, Total 0,02 (0.08)** mgh oncefweek * grah
Cvanice, Amenable Q.0075 {D.06)** once/week™* grab
mg/l -
2.4-GNT 0.22 (1.11** ugd ance/week* grab
Fluoride, Totsl 4.0.(12.01** mgA oncefyweak * grab
Nitrate + Nitrite as N: 20. {1000 ** mg/l ancefweak * grab
Site
Mitrate + Nitrits as N: Maonitor, mg/ ance/weak* grak
Quarry
Sulfate as SO, 500 {1000} * * myg/ ance/weak* grab
Chloride Menitor, mg/i once/week* grab
Gross Alpha Monitor, |:..'|Cifl oncefwesk* grab
Gross Beta Monitor, pCifl oncefweak* grab
Liranium, Total Maniter, p:w:i.l'I“"JI once/week* grab
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TABLE 4-3 NPDES Permit MO-0107701 and MC-0108987 Monitoring Requiremants

- Site Water Treatment Plant and ﬂuarw Water Treatment Plant

{Continued)

PARAMETER PERMIT LIMIT FREQUENCY SAMPLE TYPE
Site NP-0007 and Quarry NP-1001 (Continued...) o | |
Ra-228 Monitor; pCifl oncefmonth qgrab
Ha-228 PMonitor, pCi/l oncefmanth grab
Th-230 Monitar, pCifl once/manth grab
Th-232 Maniter, pGifl ance/month grab
Priority Pollutants'™ Moniter, mg/l oncafyear grab
Whole Efﬂuent fel - once/quartar grab
Tuxlcltv
Polonium 210: Quarry Monitar, pCi/l uﬁoea’vaar grab
Aotinium 227 CQuarry Manitor, pCifl oncefyear grab
Rador: Quearry Manitor, pCifl ancefyear grab
Copper: Sita 1.0/0.66 mg/'® (i grab
Zinc: Site 5.0/3.32 mg/I*™® tht grab
Creosote constitusnts: 2.5 times Q.19 [h} grab
site'? 1.5 times Q.L{oH®
In-Stream Rlver Sedimant S0-4090 and SD-4081 (Sampling locations shown on Figure 4-2)
Uranium, Tetal - | Monitor, plilg .unt:m‘year grab

{a)

Daily maximum/monthly average.

{b} Water will not be discharged if greater than 100 pCift.

ic) Complets ptierity poliutant list shown on Table 4-4,

id} Reguires upstream raceiving water contral sampie to be collecied from Missouri River at
location SW-1011,

e No statistical difference observed in mortatity observed in the effluent tast concentration and
the upstream receiving water control at a 95% confidence level.

{f . Includes: acenapthylens, acenaphthens, henzolalanthracens, dibenzo{a hlanthracene,
benzol(alpyrane, benzoi{kifiucrenthene, chrysene, fluoranthene, fluorene, indieno{1,2,3-
cdipyrena, naphthalens, and phenanthrene.

ig) As sat by the most racent adition of Standard Methods,

fh} Once per batch or once per week for pach batch sampled within a period of 30 days following

introduction of CWSA, water {which has failed these limits) to the SWTP.
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Equatas to oncefbatch or unca!waak far continuous flow,

‘e Limits in parentheses to take effect at outfall NP-0007 tha first full quartar after tha revision to
NPDES Permit MO-0107701 is issued.

~ QL. Quantification level.

" TABLE 4-4- NPDES PermitMO-0107701 and MO:-0108987-Monitoring Hequiramﬁnmr:
- Priority Pollutant List (Site NP-0007 and Quarry NP-1001)

- Acenaphthylene o _ 1, 3-dichloropropylens
Acenaphthene ' d-chlorgpheny! pheny! ethet
Acrolein ' bmnmnphaﬁyl phanyl ethat
Acrylonitrile - Bis (2-chloroisonropyl] ether
Benzene Biz (Z2-chloroethoxy} methane
Benzidine _ '_ ' Mathylene chiorde {(dichloromeathanal
Carbon Tetrachloride {tetrachloromethane) Methyl chloride [nhlommaiha'nal
Chiorobanzene Methyl bromide {bmmnmath_ané]
1,2,4-trichlorobenzene Brumnf.urr.n [tribrdmuhaihana]
Hexachlorohenzene Dinhlnrﬁhrnmumethana
1.2-dichioroethane Chlorodibromomathane
1,1,1-trichloroethane Haxat:l‘rlqroi:rﬁtadiane
Hexachloroethane o Haxachloraeyelopentadiene
1,1-dichlorgethane B fsophorane
%,1,2-trichlorosthane . Nephthalens
1,1,2,2tetrachloroethane Mitrobenzens
Chloroethane 2-nitrophenal
"Bis {2-chioroethyl) ether 4-nitrophenaol
2-chlaraethylviryl aether -2,4—dinitrnph.anul
N-nitrosadi-n-propylamine . 4, E-dinitro-o-crezol
Pentachlorophenat Hanﬂrﬂsﬁdimamvlamin_&

Phanol M-nitresediphenylamine -
Bis {2-ethylhexyl} phthalate _ Phenanthrene
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TABLE 4-4 NPDES Permit Manitnring Requirements Priority Pollutant List Quarry
NP-1001 and Site NP-0007 {Continued}

| Buty! benzyl phthalate

dibanzo{a hlanthracene

Di-n-buty! phthalata

Indeno {1,2,3-cd) pyrene

Di-n-octyl phthalate

Pyrana

Diethy! phthafate Tetrachlorogethylons
Dimethy! phthatats Tolusnea
benzo{a)anthracene Trichioroethylena

Benzod{alpyrene Vinyl chloride [chlorosthytans)

3,4-benzofluoranthene {benzo{bifivoranthene} Aldrin |

benzolklfluoranthene Cialdrin

Chrysane Chlardans

Anthracene 4.4'-DDT
banzolghlilperylane 4,4’.-D|:_rE .

Fluorene 4.4'-p00

2-chloronaphthalene - Alpha-andosulfan

2.4,.6-trichlorephenol

Bata-andosuifan

p-chloro-m-cresol

Chioroform itrichloromethane)

Endosulfan sulfate
Endrin

2-chlorophenol

Endrin aldehyde

1,.2-dichlerohenzene Heptachlor ,
1, 3-dichlerpbanzens Heptachlor epoxide
1,4-dichlcrobenzens Aipha”-BH;C
3,-3'-&ichlorobenzid1na Beta-BHC

1.1 -dichlercethylane Gamma-BHC

1, 2-trans-dichloroathylane Defta-BHC

2, 4-dichloropheancl

PCB-1242 (Arachlor 1242

1.2-dIchlarcpropane {1,3-dickloroprepanel

PCB-1264 {Arachlor 1254}
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TABLE 4-4 NPDES Parmit Mbn‘rtnriﬁg Requitements Priority Pollutant List Quarry
NP-1001 and Site NP-0007 {Continued}

2. 4-dimethylphenol _ PCB-1221 {Arcchlor 1221])

2 4-dinitrotoluene PCB 1232 lArochlor $232) _
2,6-dinitrotoluene PCB-1248 {Arochlor 1248) T
1. 2-diphenylhydrazine : PCB-1280 {Arochlar ‘!EBGi

Ethylbenzene . _ PCB-1016 (Arochlar 1016}

Fluoranthense - Toxaphena

Antimony Arsenic

Beryllium Cadmium

Chromium | Copper

Lead ' Mearcury

Nickal | Selemum

Silver ' Thallium |

Zinc Cyanide, Total

Phenols, Totsl

(HSL) metals, polychlorinated biphetiyls (PCBs), Ra-226, Ra-228, and i&ntopic thorium based
on upseam activities.

Outfall NP-0010 will not he monitored for these contaminants because the watershed
upstream of NP-0010 has been remediated and is used for storage of clean materials only. Data
generated from this NPDES water sampling will be reviewed in accordance with Procedure
ES&H 1.1.7. The data wilt be compared to historical data and reference values as shown in
Appendix E, Table E-3, t0 determine if the concentrations are "above normal.” "Above normal”
values are reported to DOE and other agencies in a timely manner as outlined in Procedure
ES&H 1.1.7.

4.1.2.2 NPDES Permit MO-0108987. Permit MO-0108987 applies to treated
water discharged from the quarry water treatment plant. The location of the quarry water
treatraent plant coutfall (NP-1001) is shown on Figure 4-2. This permit was originally issued to
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the Department of Energy on May 5, 1989. The permit expired on May 5, 1994, and was
reissued on June 10, 1994.. The quarry water treatment plant treats water from several sources:
(1) quarty pond, (2) storm water, and (3) equipment decontamination and washdown water.
Tables 4-3 and 4-4 show permit limits and monitoring requirements for release of treated water

from the quarry water treatment plant. This permit requires that sampling. results be submitted .

to the Missouri Department of Natural Resources each calendar quarter in a discharge

‘monitoring report. The report is due by. the 28th day -of the month following the reporting..

period.

Data generated from this NPDES water sampling will be reviewed in accordance. with
Procedure ES&H 1.1.7. The data will be compared to historical data and reference values as

shown in Appendix E, Table E-3; to determine if the concentrations are "above normal."

"Above normal” values are reporied to DOE and other agencies in a timely manner as cutlined
in Procedure ES&H 1.1.7.

4.1.2.3 NFDES Permit MO-R100869. Permit MO-R100869 was issued on

Septemnber 1, 1994, and applies to storm water which flows from the borrow area as well as the
borrow area haul road. This permit does not specify ouifalls, parameters, or frequency of
monitoring. However ES&H staff will sample runoff from these areas in.accordance with the

strategy presented in-Table 4-5. Ouifells will be chosen to monitor disturbed areas until they

are stabilized. Reporting levels will be self imposed as footnoted in the table,
4.1.3 Upsiream Source Identification Needs

Sources of contamination are present upstream of the three main storm water discharges.

These main discharges are located at the weir downstrearn of Frog Pond (NP-0002), the weir -

dowastream of Ash Pond (NP-0003), and the Southeast Drainage weir (NP-0005). Remediation
activities above these outfalls during 1996 have removed foundations, contaminated soils, sewers
(process, sanitary and storm), efc., and as a result, many upstream sampling locations used in
the past have either been removed or now receive runoff from confirmed clean areas.
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TABLE 4-5 NPDES Fermii MO-R100869, Monitoring Plan for Borrow Area and
Beorrow Area Haul Road Land Disturbance Starm Water

PARAMETER " PERMIT LIMIT FREQUENCY SAMPLE TYPE
Settleable Solids 2.5 miined® once/quarter grah
0il ang Grease'™! 10 mgA® oncefquarter grab
la) This is not an-effluent limitation but a self imposed reporting level. If settleabla solids excesd

2.5 mlffhr or oil and grease axcesds 18 my/ the Missouri-Departmanit-of Natural Resources will-.
“be infermed in the quarterly discharge monitoring report. Concentrations were darived from a.

previcus land disturbance NPDES permit.
{b} At selected locations

- Monitoring of upstream facilities is not required by the permit, but since they may be
sources for comtaminatton at the outfalls, they will be monitored. Monitoring can also be used
to fulty understand the effects of remediation efforts on waste characteristics at the permitted
outfalls. The results of upstream sampling can then be used to determine ways to reduce
contaminant levels at the ontfalls io acceptable levels. Also, explanations of violations of permit
limits are required by the Missouri Department of Natural Resources when the sampling results
vary significanily from the norm, and upstream water anatytical data are often needed for these
explanations.

. - Four upstream -locations have been identified for monthly water monitoring. This

monitoring will take place at the same time the monthly NPDES sample is cotlected so that a
direct comparison can be made.. The discharges from Frog Pond (SW-2011) and sedimentation
basin No. t (SW-2019) will be sampled in conjunction with Outfall NP-0002, and the discharge
from Ash Pond (S8W-2010) arxd the diversion channel above sedimentation basin No. 4
(SW-2017) will be sampled in conjunction with Quifall NP-0003 (Table 4-6). These locations
are shown in Figure 4-1. Sample parameters will be total wranium analyzed using the site

kinetic phosphorescent analyzer (KPA). If there is no flow at the upstream locations during -

NFDES sampling, no sample will be collected for that month, As site conditions change,
additicnal parameters may be monitored at these locations on a case-by-case basis. Other sample
locations may also be selected on a case-by-case basis and the water will be analyzed for
uranium using the site KPA.
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TABLE 4-8 Upstream Monitoring in Conjunction with NPDES Monitoring at NP-0002
and NP-0003

UPSTREAM SAMPLING LOCATIONS: FROG FGHD.. (SW-2011), ASH POND, (8W-2010}, AND .
ASH POND DIVERSION CHANNEL (SW-2017), SEDIMENTATION BASIN NO. 1 [SW-2018).

PARAMETERS UNITE FREQUENCY

Flowe . _ gpd | Once per month during
' ' collection of NPPES samples

‘Uranium, total | pCifl - | Once par month during
cellection of NPDES samples.
Analysls on site KPA,

4.1.4 Additional Storm Water Requirements and Needs

4.1.4.1 * Current Erosion and Sediment Control Requirements. Permits for both

. the site and quarry do not normally place limitations on total suspeaded solids; however, if

runoff from material storage and construction areas is not treated in a facility that is designed,
constructed, and operated to treat the volume of water associaied with a 10-year, 24-hour rainfall ..

event, limits are placed on total suspended solids. The total suspended solids must not exceed

50 mg/1, at the outfalls. This condition also requires a limit of 6.0 to 9.0 for pH but a pH limit

is imposed at the ousfall under all conditions. Additionally, limits for settleable solids. are

1.0 mi/I/hour at the storm water outfalls. The WSSRAP Chemical Plant Surface Water and

Erosion Conirol Report (Ref. 19) and Procedure ES&H 4.2.1, Erosion Control Survey, ensare’

that erosion control measures are designed and maintained {0 controt erosion for a 1 in L0 year

~ 24-hour storm, '

Most storm waser at the chemical plamt site is managed in a network of retention basins
and sedimentation basins before it flows from the site at the storm water outfalls. The
sedimentation basins act to reduce solids levels in the storm water and the retention basins will
allow for testing of waters from certain areas (if required) to determine the appropriate -

. management strategy (i.e., treatmemt at the site water treatment plant or release through
outfalls). In addition, periodic off-site sream inspections may be conducted to assess the
effectiveness of on-site erosion comirols. Total suspended solids, seitleable solids, and pH
measurements from the permitted outfalls are reported o the Missouri Department of Natural
Rescurces in the repular Discharge Monitoring Report.
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4,1.4.2 Material Staging Area Pond and Ash Pond Monitoring. Surface water
location SW-2015, the material staging. area basin, was added to the environmental monitoring
schedule in order to determine the contaminant levels in runoff produced from- precipitation
. . falling on -materials at the staging area and collected in a holding basin. This impoundment is...
pumped periodically inte-the Ash Pond diversion channel, which ultimately discharges into
Busch Lake 35. This location will be monitored for total uranivm, Ra-226, Ra-228, Th-228, |
-Th-230, Th-232, PAHs, As, Cr, Tl, Pb, PCBs, 2,4-DNT, and 2,4,6-TNT on a quarterly basis. . .
Monitoring may be modified based on site activity and/or previous sampling results,

Surface water location SW-2010, Ash Pond, was added to the environmental monitoring
schedule to determine the contaminants in the pond water produced from storm water runoff
from the pond watershed which contsins the contaminated soil storage area. Ash Pond
discharges to Outfall NP-0003 and ultimately te Busch Lake 35. This location will be monitoted
for total uranium, Ra-226, Ba-228, Th-228, Th-230, Th-232, 2 4 6-TNT, 2.4-DNT, PCBs,
PAHs, As, Cr, Pb, and Tl or a quarterly basis. Monitoring frequency may be modified based
on site activity and/or previous sampling results.

4.1.4.3 Retained Storm Water Monitoring. Storm water -that is retained in
excavations, trenches, tanks, barrels, secondary containment, retention basins, etc. is managed
in accordance with the Surfoce Warer Management Plan (Ref. 20) and the surface water
management procedure. These documents require that Project Management Contractor (PMC)
perscnnel determine, using site characterization data and process knowledge, whether or not the .
retained storm water is to be sampled, and if sampled, for which parameters. The procedure
specifies criteria to be used to determine if the retained storm water may be released to the
surface or must be treated before release. :

4,1.4.4 FEmergency Monftoring. In the event of accidental releases or spills,

samples will be collected just downstream of the release or spill and at the affected NPDES
outfall. Parameters will be selected based on the nature of the event.

4.2  Airborne Efffuent and Environmental Surveillance Program

This section documents the rationale and requirermnents of the programs that will be
implemented to monitor airborne emissions from the WSSRAP and to evaluate the impacts of
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those emissions on the public and the environment. The two diffuse sources of airborne

radiological emissions at the WSSRAP are the chemical plant and the quarry. The WSSRAP
currently has the following point sources: the site waler reatment plants (Trains 1 and 2), and
the quarry water treatment plant. Emissions from these sources and the estimated exposures are -
predicted to be low. The emissions monitoring program is tailored to a iow potential for.

cxposuremﬁmm&tthemquuem&msnfDeparﬁnentofEnergyﬂrdﬂsm | and 5400.5 and

the Regulatory Guide (Ref. 4).
4.2.1 Source Assessment

As required by Departrmeni of Energy guidance, an assessment of the sources was

- conducted. " The assessment included documenting the different radiomiclides that could be -

released from the sources and their concentrations. In addition, the assessment addressed the
factors that could contritute to the resuspension of contaminants. The assessment provided a
basis for the airborne emissions monitering program and enabled the design to provide timely, .
representative, and adequately sensitive monitoring results, The Department of Energy guidance

_alse requires that these sources be assessed umder notmal operating conditions with loss of .
emission controls. The loss of emission controls for the diffuse souarces at the WSSRAP would .

require the affected remediation activities to halt. Loss of emission controls used at ihe
WSSRAP, such as water spray, surface cleaning, and high efficiency particulate air (HEPA}
filtration would be immediately noticed; therefore, remediation activities would be immediately -
halted and there would be no resultant increase in air emissions.

4.2.1.1 Point Source Assessment. The point sources ét the WSSRAP include site
water treatment plant Train 1 and quarry water treatment plant filter press ventiltation system
exhaust vents, and the site water treatment plant Train 2 distillate tank vent.

The site water treatment plant Train 1 treats contaminated water from the raffinate pits,
and other sources while the quarty water treatment plant treats quarry sump water, Filter press
operation at both planis is a potential source of emissions, The filter presses are isolated in
rooms that are ventilated through HEPA filters, PFngincering calculations and Clear Air Act
Assessment Package - 1988 (CAP-88 PC) modeling results show that the exhaust vents from
either of the treatment plant filter press room ventilation systems will not produce an annual dose
equivalent greater than 0.1 nmem to any member of the public.
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The site water treatment plant Train 2 treats water in Raffinate Pits 1 and 3 that contains
_nitrates. The plant uses a vapor compression distillation system. Because the vapor
compression distillation system is closed to the atmosphere, the potential for air particulate

emissions is ingignificant. The distiflate tank is vented through a carbon radon absorber system .
* . that has-the capability for in-place regeneration. [Engineering calculations and Industrial:-Source._.

Complex Short Term, Version 2 (ISCST2) modeling: results -show -that uncontrolied . radon. -
- ‘emissions would .not produce. an: anmual. dose greater: than-{;1 mrem .{o any member:of the.,

public.

4.2.1.2 Weldon Spring Quarry Diffuse Soarce Assessment. The Weldon Spring
"Quarry is & 3.6 ha (9-acre) limestone quarry located approximately 6.4 km (4 miles) south-
southwest of the chemical plant area. The quarry is essentially in a closed basin; surface water

within the rim flows to-the quarry floor and into a pond that covers approximatety 0.2 ha

(0.5 acre). The quarry was used as a disposal area for DNT and TNT process wastes; uranium,
sadivm, and thorivm residues; the associated daughter products from on-site and off-site
processing of uranium and thorium; and building mbble and seils from the demeolition of a
uzamum processing facility in St Louis, Missowri. '

In- August 1993, a major remediation -project involving the removal and-contretled
temporary storage of approximately 110,000 m® (144,000 cu yd) of contaminated bulk wastes
began. The bulk wastes excavaied from the quamry have significant levels of radiological

- contamination, Engineering controls were implemented during removal to restrict the.release...
of airborne particulates from the quarry, The bulk waste removal was completed in 1995.. .

Residual radioactive contamination remains at the quarry and could potentially be a source of
airborne particulates.

4.2.1.3 Weldon Spring Chemical Plant and Raffinate Pits Diffose Source

Assessment. The Weldon Spring Chemical Plant and raffinate pits diffuse source encompasses
87 ha (217 acres) on which the Ash Pond storage area, four raffinate pits, the temporary storage
area (TSA), and the material staging area are located. Airborne emissions from the site
chemical piant result from windblown resuspension of radioactive particulates from site soils and
chemical plant building material/debris, anxl resuspension of radioactive particutates from site
operations such as raffinate sludge consolidation and soil excavation. In addition, there are
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airtborne emissions from the chemical plant due to the transformation of Ra-224 and Ra-226
(progeny of Th-232 and U-238), into Rn-220 {thoron gas) and Rn-222 (radon gas).

Characterization of the buildings and soils was completed in support of the site remedial

- investigation and feasibility- study. - Radiological -contaminants-in.the buildings were uraninm,
- thorium,;: and their progeny. . Concentrations-in-bulk samples.collectes from. the buildings range...

from background levels to 20,000 pCi/g U-238, 190 pCi/g Ra-226, 5,400 pCi/g Ra-228, and -

540 pCi‘g Th-230. . Particle analysis.and a.Jung.solubility study. was.conducted nsing materials... . -

from the chemical plant. Bulk samples from process buildings and the raffinate pits were
collected for the study.

This data allows for a more accurate assessment of dose equivalents resulting from . an
inhalation uptake. The buildings were dismantled and the materials were placed & the material -
staging area (MSA). The building materials placed at the MSA were either washed, wet wiped,
and/or HEPA vacuumed t0 minimize removable contamination. This was done to minimize
mig(aﬁﬂn of contaminants via air and precipitation. ' '

The site soils characterization indicated that the contaminants in the soils are uranium and
thorium and their asscciated progeny. - Most of the 87 ha (217 acres) of the chemical piant site
have above background concentrations of uranium (>1 pCifg). Radionuclide concentrations
range from 0.3 to 2,259 pCi/g U-238, 0.2 to 452 pCi/g Ra-226, 0.1 to 155 pCi/g Ra-228 and
0.3 to'123 pCi/g Th-230.

Fourdlations and sewer removal work was initiated in 1996 and is scheduled to be
completed in August 1997. Action ievels have been established for zirborne radioactive
particulate concentrations in the immediate work zone. Dust control measures will include the
use of water and possibly foam. '

Raffinate Pit 4 debris removal should be completed in 1996 and raffinate studge.
consolidation is scheduled for completion during the surnmer of 1997. These efforts consist of

- dewatering Raffinate Pit 4, removing the debris (i.e., equipment and drums) and placing it in

interim storage, and conselidating the sludges using land based equipment in the southern portion
of Raffinate Pit 4. Charactertzation of Raffinate Pit 4 sludges indicated an average concentration
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of 570 pCi/g U-238, 2,500 pCi/g Th-230, 72 pCu'g Ra-226, 320 pcl.rg Th-232, 230 pCla"g |
Ra-228, and 300 pCi/g Th-228 (Ref. 21). |

- As mentioned in Subsection 4.2.1.2, placement of the quarry bulk waste at the temporary -
.. Atorage arcawas. completed in.1925. . Engineering conitrols such as the use of water to control, |
- airborne particulate: emissions. were used. -Radon gas emissions at-the-temporary. Slorage: area . |
.. due to the higher radium concentrations in the bulk waste have been minimized through the use |
of an attenuating soil cover. In the Feasibifity Study for Management of the Bulk Waste at the.. |
- Weldon Spn'#g Cuarry (Ref, 6), 2 dose estimate for airborne emissions from the bulk waste at
the temporary storage area was calculated. In the study, a dose estimate was calculated for &
worket in an on-site office building and a simdent at Francis Howell High School. The
calculated dose to the office worker was 0.08 mrem from radon, and 0.84 mrem from
radioactive particutates for a total of 0.92 mrem. The calculated dose for the student was
0.05 mrem from radon, and 0.05 mrem from radicactive airborne particulates for a total of
0.1 mrem,

“Action levels have been established for airborne radioactive particulate concedtration .
levels, radon concentrations, and total dust concentrations, These action levels are aimed at
controlling- emissions to levels that are as low as reasonably achievable (ALARA), and are
discussed in detail in Section 4.2.2,

- 4.2.2 Airborne Menitoring Programs

To effectively monitor the ditffuse sources present at WSSRAP, three air monitoring
programs will be utilized: site specific monitoring, perimeter monitoring, aml critical receptor
menitering. These three programs are designed to meet the requirements for airborne effluent
monitering and environmental surveillance as specified in the Regulatory Guide (Ref, 4) and
Department of Energy Orders 5400.1 and 5400.5. '

Changes to the air monitoring program include the addition of several modified alpha |
track radon detectors at ihe site and at the Francis Howell High School (FHHS). The modified
detectors are used to differentiate Radon-222 and Radon-220 {(thorom) concentrations, In |
addition, contimous radon gas and daughter monitoring will be periodically performed during |
work activities, which could result in elevated radon releases and potential exposures. In |
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.addition {0 eleciret and alpha track radon monitoring, continuous fadun moniloring may be
performed at the FHHS. With the completion of quarry bulk waste removal, the radioactive
airborne particulate, radon, and asbestos monitoring will be reduced at the quarty.

Locations, equipment, sampling time, miﬁhnmn.'detection..lweis, accuracy, . and.
investigation levels are discussed <inthe - site -specific, -site -perimeter, -and critical - receptor
monitoring program sections of this plan. Sample location heights, proximity to obstructions,

- wand-lines-flow. rates are also-discussedsn-the-individual -monitoring -program. sections, - wui - -

4221 Site Specific Monitoring Program. As mentioned in the chemical plant
site source assessment, the large diffuse squrce is made up of a mumber of smatler diffuse
soutces that include wind blown resuspension of radioactive particulates from contaminated soils

~ and resuspension of radioactive particulates due to site remediation activities such as maffinate

sludge consolidation, dredging, dewatering, consolidation of sludge and storage of bulk waste

at the TSA, and excavation of soils and radon emissions from raffinate pits. Although there is

potential for resuspension of radioactive particulates due to natural meteorological eccurrences,

it is much Jess than the potential for resuspension due to site remediation activities. In order to

assess the contribution of site remediation activities to the total airborne emissions from the

chemical plant, site specific monitoring will be utilized, Site specific monitoring will use mobile

air particulate samplers amd total dust monitors o measure the airborne radioactive particulate
and dust concentrations. Radon/thoron gas and progeny monitors will be used to measure radon

£as and progeny concentrations.

Site specific monitoring, in addition to providing data concerning the contribution of
specific activities to the total airborne inventory, will provide faster feedback concerning the
effectiveness of engineering controls-and data concerning ¢ispersion patterns. Filters from site-

specific air particulate monitors will be collected on a daily basis as compared to weekly for the

perimeter samplers. The total dust monitors will provide instantaneous airborne dust

concentrations. The continvous radon gas and progeny monitors are capable of hoilrly :

measurernents. Electret radon gas monitors may be used for short term measurements of 2 days
to 14 days and are dependent, depending on the radon concentration,

Air particulate samplers may be placed at the 1|.1-nn£1-1:k Zone ‘perimeters. The number of
samplers used will be commensurate with the poiential for above background emissions. In
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addition, a group of site specific samplers may be used to monitor separate work activities that

are in relatively close proximity to-one another. This will facilitate more efficient use of-site
specific samplers and maintain air monitoring coverage for all the activities. Total dust
measurements will be taken within the work zones as needed to measure total dust
- concentrations. . Radon/thoron gas-and progeny measurements will also be collected within the., |
work zones when there is a significant potential for elevated concentrations. :

- When possible, the air particulate: samplers will be placed in areas that.are free from .
.- obstructions or conditions that could effect the air sampling results, The air particulate samplers ,
are usually placed twice the distance from an obstruction or structure as the obstruction or
structure is high (i.e., an air sampler would be placed 3 m [10 ft] from a 1.5 m [5 ft] tall tree).
In addition, the samplers will not be placed, if possible, in areas that have turbulent air
conditions, such as nearby busy roads or active equipment. Total dust monitors will be used as -
needed to perform instantanecus checks of total airborne dust concenirations during work
activities to confirm that engineering controls and good work practices are effective.

Equipment that will be used for site specific air particulate sampling includes.a portable .
air particulate sampler with a filter holder and a vacuum pump, a rotameter, a filter, a portable
power supply, and an air sampler stand. Eguipment used for site specific total dust
measurements includes a total dust monitor and data logger. Equipment used for the radon gas
and progeny measurements includes continzous radon gas and progeny monitors, electret .

-chambers, alpha track monitors, associated weather housings, dessicant gas drier, data printer; . |
and an electret voltage reader. : ' 1

The portable air samplers that will be used for site specific air particulate sampling are
fow volume, carbon vane, oilless vacum ponips. The low volume purnps generally operate at
approximately 40 iminute (1.4 cu fi/minute). The linear flow rate for the low volume air
samplers (volume sarmpled per unit time divided by the filter area) is approximately 23 m/minute
(7 ft/mimme). The total dust monitors that will be used are self-contained aerosol monitors
whose sensing principle is based on the detection of scattered electromagnetic radiation in the
near infrared range. :

The continuous radon progeny monitors (Figures 4-3 and 4-4) will be portable, fully
automated instruments capable of contimously monitoring for radon and thoron daughters. The
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* radon progeny monitors use a silicon barrier diode detector to detect radﬂﬁ and thoron daughters

that are deposited ont a membrane filter with a 0.45 pm pore size. The contimous radon
progeny monitors will have internal data storage capabilities. The data can be retrieved thraugh
a portable printer or obtained from computer’s data storage. The sensitivities of the continuous

. - radonprogeny monitors-are- 1,0 mWL. The:acouracy for: the continuous radon progeny-monitoLs...

is within £10% of the measured concentration. The’continuons progeny momnitors wikl be-

"calibrated anmually and operated in accordance with the applicable standard operating

procedures.

The contimious radon gas monitor is a portable, fully antomated instrument capable of
continuously monitoring for radon and thoron. It has an intemal cell of 0.7 liter hemisphere,
coated on the inside with an elecirical conductor. A solid-state alpha detector is placed at the
center of the hemisphere. The high voltage, therefore, creates an electrical field in order to
detect the radon/thoron gas. The continuous radon monitor has internal data storage capabilities.
The data will be retrieved through a portable printer awtomatically or obtained from the
computers” data storage. The sensitivities of the continuous raden gas monitors will be 0.1 pCi/fl
and 1.0 mWL. The accuracy for the continuous radon monitors is within +10% of the
measured conceniration. The continuous radon gas monitors will be calibrated annualty and
operated in accordance with applicable standard operating procedures.

A rotameter, calibrated to National Institute of Standards and Testing (NIST)
specifications, is used to set beginning flow rates for the portable air particulate samples and to
measure ending flow rates for each sampling period. Monitor flow rates can change due to filter
dust loading or amibient temperature changes. If the ending flow rate change is greater than
+20% of the beginning flow rate, the flow meter will be evaluated to determine if service is
required. The data will be flagged and flow rate change noted when the data is reporied.

The portable air particulate sampler pumps will not be leak-tested because the flow rate
is determined by placing a rofameter in the line between the filter assembly and the pump.
Pump leakapge will not affect the flow reading, which is made on the air passing through the
filter to the pump. In addition, the Regulatory Guide (Ref. 4) and Environmental Protection
Agency Methods 5 and 17, for measurement of airborne particulates, specify tha the filter Hiead

_ assemblies need only to be designed and inspected to minimize leakage around the filter.
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‘The filters that will be used for low-volurne samplers are a membrane of mixed cellulose. |
esters which has a high collective efficiency and minimum alpha burial loss. These filters have |
a pore size of 0.8 pm and are 47 mum (1.85 in.) in dimneter and the filter media retains 99.98%.
of dicctylphihalate particles with an aerodynamic mean diameter of 0.3 pm at 32 Vminute
«.-(3:1- cu fi/minte) across-a surface area of 100 cm?+(15.2 in.%). . The-samplers will be placed ap. -
portable stands at a height of approximately 0.8 m (2.5 ft) off the ground. The air samplers will
be placed at 0.8 m (2.5 ft) rather than 1.5 m {5 ft), as specified by the Environmental Protection.-
Agency, due to the weight of the pumps and the safety problems that would bebraught-ahmt._'
by placing the pumps 1.5 m (5 ft) off the ground. The 1.5 m (5 ft) height would require
personnel to lift the pumps, which are relatively heavy and will be moved frequently, above their
heads. In addition, the stands would have a high center of gravity, making them susceptible to
tipping in strong winds. Due to the proximity of the portable monitors to the work area,
placement of the monitors at a lower height would provide conservative measurement of fugitive
dust and any subsequent dose assessments.

There is limited electrical service in the controlled area of the chemical plant where the
" portable air samplers will generally be used; therefore, portable generators will primarily be - -
used to power the air samplers.

The minimmim detectable concentration that will typicaltly be achieved during site-specific
moaitoring is appfoximatel:,r 5.0E-14 uCi/ml. Because work activities may not always have a
doration long encugh to collect a large sample volume, a sample minimum deteceable
concentration may be higher than the typical minmum detectable concentration of
5.0E-14 uCi/ml. Whenever possible, a large sample volume will be collected in order to reduce
the mimmmm detectable concentration,

At one standard deviation, the total typical uncertainty associated with a site specific air
particulate sample at a concentration of 2.4E-14 xCi/ml is approximately 8E-15 pCi/ml. The |
total sample uncertainty is dependent on the uncertainty associated with a number of sources,
which include the volume sampled, detector calibration, efficiency, background count rate, and
sample count rate. : '

After samples are collected, the filters will typically be stored for a nnmmum of five |
working days before they are counted to atlow for decay of the short-lived radon and thoron
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" decay products. The activity of the samples will then be counted on an alpha-scintiliation
detector or a gas-flow proportional counier. The counting times will geperally be 6 minutes.
Since detection sensitivity increases as counting times increase, counting times may be longer
to achieve a lower minimum detectable concentration.

Quality control procedures that will be implemented as part of the site-specific monitoring
program inchade. the calibration -of- instruments, -source and ‘background counts, recounts of... .
- samples, - review. of «documentation,;-and use -of starxlard- operating -procedures: {SOPs)...-The ..
quality control procedures are intended to check the accuracy and validity of the data.

Calibration will be required for the alpha-scintillation and gas-flow proportional detectors
and the rotameters. The alpha-scintillation detector will be calibrated a minimum of every
& months using NIST traceable radioactive sources in accordance with applicable SOPs. The
gas-flow proportional counter will be catibrated when repairs are made to the detector or if daily
checking of the detector indicates that the instrument requires calibration. Calibration will be
in accordance with applicable SOPs. The rotameter will be calibrated on an anhoal basis to
NIST specifications using .the BFOS International Dry. Calibration technique. ‘The total dust
moniters will be reference checked with a NIST traceable reference scattering standard priot to
each use. '

Daity source and background counts will be made on the alpha-scintillation and- gas-flow -
proportional detectors in accordance with the applicable SOPs, and these count results will.be... .
cornpared to the calibration results. If daily checks are within three standard deviations when
compared to results obtained during calibration, or within control limits as penerated by the gas
flow proportional software package, the instruments will be put inte service. Instruments failing
the daily background amd/or source check will be taken out of service as described in the
applicable WSSRAP standard operating procedure.

At least one in 20 air particulate samples will be recounted and the results compated 0
the initial count results. The precision between the two sample counts will be calculated and the
resulis kept on file. -
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A teview by an individual other than the sampler of the sample documentaiion and
calculations will be required as part of the quality control procedure. The reviewer will be
responsible for ensuring that the documentation is complete and the calculations correct.

]

4.2.2.2 . Site Perimeter Monitoring. A perimeter monitoring program will be in
place to monitor airborne emissions from .the chemical plant area and the quarry, which
encompass soils with above background radionuclide concentrations. The Weldon Spring |
- 'Chemical ‘Plant -perimeter-monitoring: includes the use-of seven radioactive-airborne-particulate.. |
sampler locations, 11 alpha track radon detectors focations, and five electret radon detector . |
locations. The Weldon Spring Quarry perimeler monitoring includes two radioactive aitborme |
- particulate sampling locations and two alpha track radon detectors. The 1997 quarry perimeter |
monitoring represents a decrease of two radicactive airborne particulate monitors and five alpha i
track radon detectors. The decrease in quarry perimeter monitoring was prompted by the |
completion of bulk waste removal in 1995 and subsequent monitoring results. The high volume |
radioactive airborne pamiculate monitors are discussed in Section 4.2.2.3. The background |
monitoring station, which includes low and high volume air particulate samplers, a pair of alpha
track detectors, and a pair of electrets, is located at Daniel Boone Elementary School in New
Melle, Missouri. These locations are summarized in Tables 4-7 and 4-8 and shown on
Figures 4-3 through 4-7. In addition, portable air particulate samplers may be deployed
depending on the current werk activities.

- . The-monitors will-be-used in-conjunction with site specific monitoring to estimate the. -
totat airborne emissions. The use of air monitors at the chemical plant and quarry perimeter,
in comjunction with site specific monitoring, is the most effective way to moniior airborne
entissions from the project.

The sources described in the source assessment are primarily ground sources. Sources
such as stacks or vents that release radioactive material at a significant distance above the ground |
have the highest measured concentrations at ground level some distance from the source. This
occurs because it takes time for the material to reach the ground, and as the material falls, it is
driven from the source by the wind. Ground sources have the highest concentration measured
at the ground level at points closest to the source; therefore, the highest concentrations that leave
the chemical plant and quarry are at ground level. -
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There will be seven p&rmaneﬁt ‘radioactive air particulate monitoring stations at the
chemical plant site (Figure 4-3). These monitors will generally be equally spaced along the
perimeter fence with distances ranging from approximately 76 m to 610 m (250 ft to 2,000 ft).

.. -As the site perimeter fence is moved to accommodate remedial ax:tivitieg, any affected perongter.
- onitering -stations- will. be - repositioned - to ‘remain: adjzeent~to -the : fence -line. .. Because..the.

potential for airborne emissions is low, any airborne emissions that do-occur will be intermittent
and have low concentrations of radioactive air-particulates. .Hence, the use of seven perimeter .
monitoring locations is consistent with'the low potential for exposure to the general public,. . .

There will be two permanent perimeter radioactive particulate monitoring stations at the
guarry (Figure 4-4). Monitoring station AP-1009 is located on the northeast npper rim. . This
location historically has indicated the greatest radicactive particulate concentrations. Monitering
station AP-1017 is located south of the quarry waler treatiment plant and is closest to the Katy
Trait hiking and biking trail. This monitoring location will be used to assess potential radiation
exposures to users of the trail. Monitoring station AP-1015 may be used if quarry residual
remediation activities have the potential for off-site releases of above background radioactive
particulates.

~ There will be 10 alpha track and five electret radon menitoring stations at the cherpical
plant site perimeter (Figure 4-3) placed approximately 122 m to 610 m {400 ft to 2,000 ft) apart.-
Bue to the characteristics of the chemical plant diffuse radon source, the density of radon

- menitoring -stations around . the perimeter will be commensurate with the potential for causing ..

an exposure from radon to the general public, Remediation of the chemical plant soils is not

. expected to increase radon concentrations at the site perimeter. 'The storage of quamy bulk

waste at the TSA and the Raffinate Pit 4 debris removal and subsequent sludge consolidation
could potentially increase radon and thoron concentrations at the site perimeter. As a result, the
perimeter monitoring stations near the temporary storage area and raffinate pits will be closer
together. An effective dose equivalent of 0.08 mrem was calculated at the nearest chemical
plant critical receptor with the highest potential for an exposure to the general public as a result
of radon emission from temporary storage area operation {Ref. 6). Therefore, the 10 alpha track
and five electret radon monitoring stations at the chmmcal plant perimeter will be sufficient to
moanitor potential radon emissions. '
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TABLE 4-7 Air Particulate Monitoring Lacationis

AlR VOLUME
ETATION LOGATICN LOW HiH
Chemical Plant Area -

AP-2001 Mortheast corner of site b H] ¥as
AP-2002 NMarth periraetar of site Yos Ha
AP20D5 Southeast of. Adminlstration Builing' ¥ag. .. . ‘.ras
APR-2025 Gate "C™ N.E. parimatar of sha Yas Mo
AP-3003 Northwest of Raffinate Pit 4 .- Yoy Na
AP-2004 South of Raffinats Fit 2 and wast of TSA Y5 Mo
AP-3014 - Wast of Raffinate Pit 4 Yes Mo

. Quarry Arsa

AP-1009 Mortheast corner of quarry Yas Yas
AP-1017 South of Quarry Water Tromtment Plant Yes Na

Off-Shta Critical Raceptars
AP-4006 Francis Howall High S..:hnnl Yas Yas
AP-4007 Busch Consarvation Araa Yos Yes
AP-4008 Army Shta Guard House Yes Yoz
AP-40111 Hasil:.iam& West of Quarry Yeg ‘.I"EB
Backgroum
AP-4012 Dardel Boone Elamantary School, New Malhs “Yas o
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TABLE 4-8 Radon Track Etch Menitoring Locations

STATION 1DCATION STATION LOCATION
Chamical Plamt Aran
- R3-2002 Marth parimster of slte AD-3G05 Southeast of TSA E
| RE-2004 Hortheast parimatar of sita, adjacant to AQ-3008 East side of Rafinate Pht 3 o
Highway Departmant facHity
f-| Ro-2008. | Southeast perimetsr adjacant to RD-3009 | North side of Ratfinats Pht 1
’ Admindstration Buikding
RD-2007 East of Site \Watsr Trastment Plant RO-A01 G West gide of Raffinate #its 1 and 2
AD-2026 North perimeter of site RO-2007 South side of Raffinete Pit 4
RD-3001 Northwest of Raffinate Pit 4 RO-3011 East eide of Raffinate Pits 1 and 2
RB-3002 Wla!-;t of Ralfinata Plt 4 RO-A012 South side of Reffinate F‘.it 2
RE-3003 South of Raffinata Pit 4 and west of TSA RD-3013 ‘Southesst side of Raffinate Pit 4
RD-3004 South of TSA RO-3014 MNorth side of Raffinate Fit 3
RD-301E HNotth gide of Raffinate Pit 4
Quearry Arsa
RO-1002 Mortheast cornar of quarnry RE-1006 Waegt parimeter of quarmy propar
RD-1003 Eouth parirnstsr of quarry RD-1008 Morth of Querry 'Water Treatment Peant
RD-100:4 South parimeter of qu.a.rw RD-1002 Morth perimater of gquarnmy
RD-1008 South of Quarry Water Treatmant Plant
' OFH-Sha end Background
RD-4001 Busgh Conservation Araa RD-4005 West af Army site
RD-3Q02 Army 5o Guard House AD-4007 Residence west of quamy’
RO-4003 Francis Howel High Schoal AD-4002 Danisl Boona Eiamantm.r Schoo, New
Malle
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Nine alpha track and I3 eiectret yadon monitoring stations will be placed around the
perimeters of the raffinate pits to measure radon and/or thoron levels during future remediation
activities and dredging activities. Four alpha track and four electret monitors will be placed.
around Raffinate Pits 1 and 2, and five alpha track and nine electret monitors will be placed
around Raffinate: Pits 3 and ‘4 (Figure. 43 and 4-7). - These monitors will. be. placed.
approximately 60 m to 367 m (200 ft to 1,200 ft) apart. S

There will be two alpha track radon monitoring stations RD-1002 and RD-1005, on the

- quarry perimeter (Figures 4-4 and 4-8)., Monitoring location RD-1002. is located on the

northeast perimeter of the quarry and historically has indicated the greatest radon concenirations
at the quarry perimeter. Momnitoring location RD-1005 is located south of the AUATTY water
treatment plant and will be used to assess exposures to users of the Katy Trail. Due to the
completion of guarry bulk waste removal, the radon source material has been virtuailly
eliminated. Therefore, the two alpha track radon monitoring stations at the quarry perimetet
will be sufficient to monitor potential radon emissions.

~ The number of radigactive air particulate and radon monitoring stations at the chemical
plant and quarry is in proportion to the polential for emissions from the sources. In addition,

~ the use of site specific monitoring will allow monitors to be pliaced such that the density. of

monitors will be increased during activities with higher potential for airborne emissions.

Equipment for the site and quarry perimeter monitoring program includes fow-volume
air-particulate samplers, a rotameter, scintillation detectors, a gas-flow proportional detector,
filters, and alpha-track and electret radon detectors.

The low-volume, air-particulate samplers at the chemical plant and quarry site perimeter
locations are self-adjusting, carbon-vane, cilless air pumps. Each permanent sampler will be
mounted in a weather-protective housing with a 110 volt outiet. Each temporary sampler will
be mounted on a wheeled platform inside a protective housing. The samplers will have hour
meters to document the operational period, and regulators o maintain a constant flow.

The alpha track monitors are made of a plastic material and monitor both radon and
thoron gas. The principle of radon/thoron detection is based on the production of damage tracks
in the plastic from passage of alpha particles from radon/thoron decays, The track density is
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determined by manual or autpmated scannihg and is proportional to the integrated exposure.
Processing and exposure determination are provided by the vendor. The radon alpha track
detectors have a minimum sensitivity of 0.2 pCi/l. The uncertainty of one standard deviation

from the mean for the radon alpha track detectors is +25% of the measured concentration. “The:

ssdetectors will be:placed in pairs of each-of the-locations,: and-will be exchanged on-a.quariesly.
basis. Modified alpha track detectors may also be used. - These detectors, which filter-out-

‘Rn-220 (thoron), will be placed adjacent to the alpha track radom detectors to distinguish radon
and thoron.

The electret radon and thoron detectors operate by & filtered diffusion of ambient air into
an elecirically conducting plastic chamber where decay generates jons that are collected by the
charged electret, The change in electret charge is measured afier the monitoring period with
voltage reader. The surface charge of the efectret is reduced proportionately during the
monitoring period with the imegrated radon/thoron concentration. Typically the electrets are
deployed in pairs for a minimum of 14 days at an uncertainty of +25%. The minimum
sensitivity for a 14 day exposure is approximately 0.4 pCi/l.

A rotameter is used to set and measure low-velume, air particulate samples. The low-
volume air particulate samplers will be run continnously at a flow rate of approximately
40 Yminute (1.4 cu ft/minute) with weekly filter replacement. Prior to changing the filter each
week, the flow rate will be measured. After the filter is changed, the flow rate will be adjusted

as needed to 40 Uminute (1.4 cu fminnte). The starting flow rate of 40 Vminute .

(1.4 cn ft/mimite) will then be averaged with the ending flow rate, and the average flow rate
used to calculate the total volume of air sampled. If the flow rate changes by +20% during the
sampling period, the monitor will be evaluated to determine if service is required. The data will
be flagped and the change in flow rate noted when the data is reported. The linear flow rate for
the perimeter low volume air particulate samplers will be approximately 23 m/minute
(75.4 ft/minute) at 40 Vminute (1.4 cu ft/mimate). The site perimeter airhorne particulate
samplers will not be leak tested because the flow rate will be determined by placing a mass flow
meter in line between the filter assembly and the pump, and the flow reading is made only on
the air passing through the filter to the pump. Therefore, it will not be effected by pump
leakage. '
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The filters used to monitor the site périmeter will be the same mixed-cellulose ester filters
used for site-specific monitoring. - These filters are 47 mum (1.85 in.) in diameter, have a pore
size of 0.8 pm and retain 99.98% of dioctylphihaiate particles with an acrodynamic mean
diameter of 0.3 pm.

The perimeter air particulate samplers and the electret radon detectors will be placed-at -

approximately 1.5 m (5 ft) above the ground. The alpha. track raden .detectors and the
<continuous. radon progeny. monitors will be placed above the ground approximately 2. m (6.25 f1)..
and 1 m (3.2 fi), respectively. - With the exception of the momnitors at the quarry. perimeter, -
samplers, detectors, and monitors will be placed away from unusual focalized effects or other
conditions (e.g., large buildings, vehicular traffic, and trees) that could result in artificially high
or low concentrations. Several of the quarry perimeter monitoring stations are near trees.
Because the trees serve as a natural barrier to airborne emissions, the trees will not be removed
from the area near the monitoring locations. In addition, due to the limited space available
along the ridge at the southeastern perimeter of the quarry, the stations cammot be moved away
from the trees, '

The air particulate filters will be counted to determine gross alpha concentrations using
an alpha scintillation detector or a gas flow proportional detector in accordance with applicable
SOPs. The counting times for samples will generally be 60 minutes.

Each sample will be collected for a period long enough to ensure that a gross alpha
minimuem detectable concentration of 1E-15 uCifml can be obtained. Because naturally
occurring Po-210 and Pb-210 {daughters of Rn-222) exist in the atmosphere at concentrations
on the order of 2.5E-15 uCi/ml, obtaining a minimum detectable concentration less than
1E-15 pCi/fml is of little value due to the interference from Po-210 and Pb-210. In addition, the
derived concentration guideline for Th-232, Class W {most restrictive derived concentration
guideline for contaminants at the Weldon Spring site) is 7.0E-15 uCi/ml. With a background
of 2.0E-15 pCi/ml and a gross alpha activity of 1.0E-15 xCi/ml, the composite activity of
3.0E-15 uCi/ml is still less than the Th-232 derived concentration guideline. The mimimum
detectable concentration is dependent on sample volume (sample time nltiplied by the flow
1ate}, the efficiency and background count rate of the instrument used to measure the activity .
on the filter, and the sample and background count times.
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At one standard deviation, the total typical uncertainty associated with a site perimeter
air particulate sample at a gross alpha concentration of 8.7E-16 pCifml is 3.0E-16 pCifml. The
total sample uncertainty is dependent on the uncertainty associated with the volume sampled,
detector calibration uncertainties. with the determination of detector efficiercy, and detector.
background coumt rate, as well as the uncertainty associated with the sample count rate.
Uncertainty may vary because different detectors are used, and because of variations in the other

| sources of uncertainty. Itis assumed that IE-16 pCi/ml represents a typical uncertainty achieved
- with a sample having a gross alpha concentration of 1E-15 uCi/mi. : .

The investigation level that will be established for the perimeter air monitoring program
is based on a one-tail hypothesis test which compares the data collectad at the background station
with the data from a particular monitering station. The test uses data collected from the
previous 104 weeks to determine if a particular monitoring station’s data is different than
background at the 95% confidence level.

Because the alpha track radon detectors will be collected on a quarterty basis, there will
be only four data points per year per location; therefore, the alpha track radon detectors will be
compared to the background stations results only on an annnal basis. Fach monitoring period
the electret radon detector will be compared to the background station results. If the results
from a monitoring location are found to be statistically greater than the results from the
background stations, an investigation will be conducted to determine the source of the above
background concentrations, with the exception of the quarry; TSA, and raffinate pit monitoring -
stations, which are historically greater than background because of the radiologically
contantinated material in these focations. :

The. quality assurance/quality control procedures for the low velume air particulate
samplers will be the same as those described for site specific monitoring. The quality assurance/
quatity control procedures that will be implemented for the continnous radon progeny. monitors
include calibration standard operating procedures.

The quality assurance/quality control procedures that wilt be employed for the perimeter
alpha track radom detectors inglude duplicates, spikes, chain-of-custody and laboratory
authorization forms, field sheets, and review of vendor data. The pair of alpha irack radon
| detectors placed at each location will serve as duplicates. At least three spikes (alpha track
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deteciors exposed to a known source) will be returned to the vendor for analysis on a quarterly
basis. In addition, field sheets will be used during deployment and recovery of the radon track
etch detectors to document detector locations and any unusual occurrences. Chain-of-custody
and laboratory anthorization forms will be filled out in accordance with the spplicable standard
operating procedure in order o track the radon alpha track detectors. Finably, the data received
from the vendor will be reviewed for anomalies.

The quality assurance/quality control procedures used for the electret radon detectors
-include duplicates, reference electrets, gamma exposure rate measurements, field sheets, and .
data review. A pair of electrets used at each monitoring location will serve as duplicates. Field
sheets are used during deployment and recovery of the electrets to docurnent detector locations
and any unusual occurrences. ﬁigh accuracy reference electrets are used to check the accuracy
of the voltage reader. Gamma exposure rates are measured in each electrets measurement period
with a pressurized ion chamber or an exposure rate meter in locations with expected elevated

gamma radiation. Finally, the data is reviewed by a second party for anomalies.

. 4.2.2.3 Critical Receptor Monitoring. The most accurate method of dose
calculation at nearby receptor points is through the use of actual concentration measurements at
these locations. Measurements from nearby receptor points or critical receptors. will be an -
important element in determining the emissions from the chemical plant and the quarry when
used in connection with site specific monitoring data and the perimeter air monitoring data.
Critical receptors are defined as those locations at which individuals abide or reside were the
highest potential off-site concentrations of radiomuclides are likely to occur during remediation
of the site. The sites that were selected as critical receptors are located within 1 kmn (0.6 mi)
of the site where members of the public may spend at least § hours per day for a significant
fraction of the year. The critical receptors wilt be monitored in accordance with the National
Emission Standards for Hazardous Air Pollutants (NESHAPs) plan which has been approved by
the U.S. Environmental Protection Agency, Region VII.

Critical receptor locations AP-2001, AP-4006, AP-4007, AP-4008, and AP-2005 .
(Figures 4-3 and 4-5) are strategically located to measure radioactive airborne emissions from
. the chemical plant at points where maximally exposed individuals reside or abide. Station
AP-2001 is at the common boundary of the chemical plant and Missouri Highway Department
Maintenance Factlity. Station AP-4006 is located at the Francis Howell High School. Station
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AP-4007 is located at the August A. Busch Memorial Conservation Area. Station AP-4008 is
located at the ©J.S. Army Reserve and National Guard Training Area. Station AP-2005 is
located adjacent to the WSSRAP administration building.

.-+ Critical receptor -location -AP-4011 - (Figure -4-4) -is-strategically located to -measure.- -
radivactive airborne emissions from the quarry. Station AP-4011 is located 30 m (165 ft} from .
the nearest residence 0.2 km (0.12 mi} west of the quarry. Station AP-d4(}12 {(Figute 4-6) is .
+ located - approximately - 129 km (8-miy. from the. chemical plant and-11.3-km" {7-mi)  from.the. ..
Weldon Spring Quarry to monitor the Daniel Boone Elementary School and establish background
levels.

Other facilities (i.e., the 5t. Charles County water treatment plant, the residence west of
the August A. Busch Memorial Conservation Area, and the Weldon Spring Heights subdivision)
are located near the site; however, because of the greater distance, and because previous
monitoring data from closer critical receptor locations indicate with 95% confidence that there
has been no above-backeround ' radicactive airborne concentratioms, these areas are not
considered critical receptors.

Monitoring at the critical receptor locations includes high volume air samplers, low
volume air samplers, and alpha track radon detectors at alf locations. Electref radon monitoring -
will also be used at critical receptor location AP-4006 {Francis Howell High School}. An -
electret monitor will also be deployed at background station AP-4012 {Daniel ‘Boone Elementary -
School). The high volume samplers have heavy duty, trbine-type blowers and feature an
glectronic controller that automatically adjusts the speed of the sampler to correct for variations -
in line voltage, temperature, pressure, and filter loading. * The low volume air monitoring
program at the critical receptors will be just as those used for the site perimeier monitoring
program. The alpha track and electret radon detectors are described in the site perimeter
mMOnitoring program. :

A mass flow meter will be used to measure and set the flow rates of the high-volume air
* samplers. The high-volume air particulate samplers will mn contimously at 950 Vminute
(33.6 cu ft/minnte). 'The linear flow rate for the high-volume air particulate samplers is
48 m/minnte (157.4 ft/minute). Flow rates for the high-volume air samplers will be checked
‘at-the end of each week and then readjusted to the desired flow rate after the new filter is
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installed. The start and finish flow rates will be averaged, and the average will be used to-

calcutate the total volume sampled. If the flow rate changes by $+20% during the sampling
period, the monitor will be evaluated to determine if service is required. The data will be
flagged and used for gualitative purposes only.

The high-volume air samplers use 203 mm by 254 mm (8 in. by 10 in.) glass fiber filters

--that -have a.mean dloctylphthalat& efficiency.of 99.99% for particulate. diameters.of 0.3 pm.to. .

0.4 um.

The low-volume air particulate samplers and continuous radon monitors will be placed
at the same height specified in the site perimeter monitoring section. The high-volume air
particulate samplers have a sample height of approximately 1.2 m (4 ft). In addition, the
monitoring receptor stations will not be Jocated in proximity to unusual locatized effects or other
conditions (e.g., large buildings, vehicular traffic, or trees) that could result m at‘tlfi(:lall}r high
or low concentrations.

On a quarterly basis, each of the 13 weekly filters from the high-volume air particulate
samplers at critical receptors and at the background station will be composited by location. The
composite sample will then be dissolved and divided into three aliquots. The 21 composite
sariples (three aliquots from seven sampler locations) will be analyzed for Th-228, Th-230,
Th-232, Ra-228, Ra-226, and total uranium,

The investigation level for the critical receptor monitoring locations will be high-volume
sample concentrations greater than background concentrations. The menitoring results from each
location wilt be compared to the backgrourxd station results using a statistical test. If a station
is found to be statistically different than background, an investigation will be conducted to
determine the validity and/or source of this difference.

The quality control program for the high-volume air samplers will inchide spikes,
duplicates, and blanks. With each group of high-volume sampler filters sent for radiochemical
analysis, two filters will be spiked with known activities of Th-230, and two filters will be
spiked with known activities of patural wranium (U-238, U-235, and U-234 in natural activity
ratios). Since each filter composite collected at critical receptor locations is split into thirds,
these thirds will serve as duplicates.
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Field blanks will be collected: each week when filters are exchanged. A fieki blank is
an unused filter that the technician takes to the field. -In addition, an umused fitter will be
collected directly from the filter package. The two sets of blanks will also be composited and
analyzed radiochemically. Results. from the blank composite will be. used to identify field or..
‘laboratory contarnination of filters. ' : :

- In addition to the system-of :spikes, duplicates, and bianks-the radioanaiytical.analyses..
will be evaluated for internal consistency. = At the site, U-238 and U-234 are in-secular -
equilibriym. Uranium concentrations on air filters should also be in equilibrivm. When
radioanalytical results are provided, the degree of equilibrivm will be evaluated. In most cases,
Th-228 and Ra-228 are also in equilibrivm, Equality between these radionuclides will also be
evaluated.

The high-volume air particulate samplers will be opemated in accordance with the
applicable standard operating procedure. The standard operating procedure also specifies how
filters are to be handled before, during, and after collection.

4.3  Ashestos Monitoring

Site perimeter air monitoring for asbesios will be routinely performed only when
activities involving distrbance of asbestos are taking place. Perimeter asbestos monitoring
locations at the chemical plant and at the quarry are the same as those used for _radiﬂactive air. .
particulate monitoring (Figures 4-3 and 4-4), At least two perimeter asbestos monitoring stations
‘will be used, one upwint and the other dowawind from activities involving handling of asbestos.
A determination of which monitoring. statiens to use will be based on current meteorological
conditions during activities involving asbestos. During activities involving handling of asbestos
at the chernical plant, an asbestos monitor will be placed at the Francis Howell High School in -
the same location as the radioactive air particulate monitoring station.

When activities invelving handling of asbestos are being performed at the site, daily
ashestos monitoring will be performed in the immediate work arca. Samples from the perimeter
asbestos monitoring stations and from the Francis Howell High School monitoring station wilk
be collected on a weekly basis, If elevated levels are detected at any of these monitoring
locations, the results from the adjacent anl immediate work areas will be reviewed in relation
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to the elevated levels and pertinent data will be included in the anmual site environmental report.

At this {ime no asbestos related work activities are scheduled for 1997. Environmental asbestos |
monitoring will be discontinued until work activities pose an off site airborne asbestes hazard, |
This monitoring approach was communicated to and considered appropriate by the Francis |
Howelt High School consultant. ' |
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5 METEOROLOGICAL MONITORING PROGRAM

This section describes the meteorological parameters measured, meteorological
instrumentation, and compater programs and models that support the environmental surveillance
and emergency response activities at -the ‘Weldon Spring Siie- Remedial Action Project
(WSSRAP). -Estimation of radiological dose to the general public due to routine activities-at the -

-, -xather- than modeling -of -downwind- dispersion. - This - method -allows. for-more-accurste. estimates...
of dose. The sources for off-site airborne releases at the site are primarily diffuse sources from
wagste areas and site remedial activities, No stack-type point sources exist at the site.

The WSSRAY has two sources of potential mrbom: radiological ernissions: the Weldon
Spring Chemical Plant and raffinate pits, and the Weldon Spring Quarry. The meteorological
station is located on the eastern edge of the chemical plant area and is more than 122 m (400 fi)
from ihe nearest building (Figure 5-1}. An assessment of the sources was conducted as required
by the Regulatory Guide (Ref. 4) and is summatized in Section 4.2.1. The assessment.inciuded -
documentation of concentrations of radioruclides that could be released from the sources. . -

The WSSRAP meteorological station records wind speed and direction, horizontal wind
fluctuation, ambient air temperature, barometric pressure, relative humidity, solar radiation,
{(used to determine on site stability class) and precipitation intensity and accumulation, The
station microprocessor performs signal computations and stores data electronically. -

The meteorological station consists of a tower, an instrumentation enclosure, and a
precipitation gange. The wind speed and direction sensors are mounted 13 m (33 fit) above
ground level on a retractable, tilt down tower, Sensors at greater heights are unnecessary singe .
potential sources of accidental airborne releases are at or-near ground fevel. The wind aspirated
- tentperature and relative humidity sensor and baremetric pressure transducer are mounted 2 m
(6.6 ft) above ground level at the enclosure.” The solar radiation shield is mounted 2 m (6.6 ft)
-above ground level on the tower., Horizontal wind fluctuation is computed by the station

DHCTOPrOCessor,
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-

These parameters are collected and stored eve.ﬁr 60 seconds. The 1 minute recordings

are averaged once per hour and the hourly data are downloaded in ASCI format several times

- a week to the meteorological station computer. Data are then reviewed and archived digitally.

— ey —r—— T g

" .. ToJdacilitate. access to.real~time -méteomlagisaldn_fmmatiﬂn'.hy -site- fiedld personnel; the..
on-sife¢ station has been assigned a cellular telephone number and is equipped with a voice
synthesizer modem. The voice synthesizer provides audible, current meteorological information

e, windspeed, wvind.ditection; s temperature, - relative -humidity ; -barometric pressure .and:..

precipitation since midnight} when the cellular mumber is dialed.

-~ Meteorological data are used to support many WSSRAP environmental monitoring

progeam functions, including the following:

=  Station data enable dispersion and diffusion modeling to supplement critical
receptor monitoring in the event of an accidental airborne release. :

¢ Ecological studies require rainfall, temperature, and wind speed data to determine
water level fluctation in lakes and wetland areas, foliar vegetation absorption -
analysis, and in agricultural data reviews., - '

. The Environmental Protection Group wtilizes precipitation data to correlate aquifer
level fluctuations in the Femme Osape Slough and the quarry. This aids in -
identifying the cause of fluctuating wranium concentrations in the area,

* Hydrolegical analyses utilize precipitation HiCASUTEmEents 10 correlate surface and
groundwater level fluctuations and to assess seasonal influences on contaminant
concentration trends.

* Meteorological data are used to help prepare the annual site environmental report,
siudy off-site effluent discharges, and to determine site watershed runoff
coefficients for the Efffuent Information System/On-Site Discharge Information
System Report, ' '
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» Station data have been used in the application for the National Pollutant Discharge
Elimination Systemn (NPDES) storm water permit application.

. The Construction, Management and Operations Group utilizes wind speed data
to comply with Occupational Safety and Health Administration requirements. .
(e.g., crane operation).

- Furthermore, the real-timne-data readout of meteorological variables aid site personnel in:- .
ebserving and analyzing the dispersion of potentially released airborne materials during and afier
potentialty reportable incidents.

If it is determined that air pathway modeling is necessary, the WSSRAP will use either
the computer program CAP-88 (3 modified version of AIRDOS-EPA) or ISCST3 (Industrial
Source Complex Short Term, Version 3}. Both models employ steady-state Ganssian equations
to model the dispersion plume generated as the result of an airborne release.’ [

On-site inspection and maintenance of the meteorological station, data collection and
-archival, monthly data reviews, and semi-annual maintenance and performance checks are |
performed and documented in accordanee with Procedure ES&H 4.8.3. |
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6 ENVIRONMENTAL MONITORING PROGRAM ADMINISTRATION
6.1 Introduction

...w:. -. 'The. preceding. chapters gave the.fationale.for-collecting enviromnental samples. at. ibe..
‘Weldon Spring Site Remedial Action Project (WSSRAP) and discussed the groundwater, surface

. water, . National Pollutant Discharge Elimination System (NPDES), air, biclogical and -

. meteorological - sampling - programs: - - This+section-describes -the -sequirements - for ..off-site..
laboratories, data review {accuracy and precision), comparison of data to past data (statistical
analyses), use of data in calculating human radiation doses, reporting and records requirements
and several peripheral requiremerts. '

6.2  Laboratory Programs

Laboratories performing analyses for the environmental monitoring plan primarily use
- Environmental Protection Agency Contract Laboratory Program (CLF) analytical methods. For -
certain analyses (such as radiochemical and wet chemistry) the laboratories use EPA 600
(drinking water), EPA 900 (radiochemical analysis of drinking water), or a method that is
reviewed and approved by the Project Management Contractor prior to anatysis of a sample. .
Contracted laboratories have each submitted a site-specific quality assurance project plan to the
WSSRAP and have submitied controlled copies of their standard operating procedures. The.
quality assurance project plan and standard operating procedures are-reviewed and approved by |
_ the contractor prior to sample shipment to a laboratory. Ay changes to the standard analytical
| pratocols or methodologies are documented in their controlled standard operating procedures.
All laboratories currently being used by the WSSRAP have had preliminary assessments of their
facitities to make sure they have the capability and facilities to perform work according te the
| specifications in their contracts. Quality assurance assessments are also performed to inspect
the laboratory facilities and operations, to verify that the laboratories are performing analyses
as specified in their contracts, and to check that WSSRAP data documentation and records are
being properly maintained.

Site-specific quality assurance project plans from laboratories define standard practices
| aimed at ensuring that the laboratories are performing high quality work. Each plan is prepared
| in accordance with the appropriate requirements of EPA QA/R-5 (Draft Interim Final), EPA
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Requirements for Quality Assurance Projéct Pians for Environmentol Data Operations (Ref. 22).
The laboratories demonstrate compliance with additional quality assurance/quality control
requirernents as specified in their contracts which include sample preparation and analytical
-. methods; catibration .of instrumentation; . periodic inspections, . maintenance,. and servicing:,
- statistical -procedures 0 optimize -pmcisionaswﬁnd---mcumcy;-w-mnﬂctive- -ACtion. - programs;.
pariicipation in the external Environmental Protection Agency Performance Audit Program;
maintenance and storage of WSSRAP records; hardcopy and electronic formatting; and
“notificaticn of nonconforming issues,

The laboratories’ standard operating procedures provide detailed information about
internal policy on standard analytical protocol on methods. These standard operating procedures
provide step-by-step instructions for pm'fonﬁing analytical work and for cachMing, reducing,
and recording pertinent information about analyses.

The accuracy of chemical and radiological analyses of samples are monitored by. the
routine use of control samples. - This is-a reqti—irement of many published -protocols (i.e., those. -
of the Environmental Protection Agency) and is good laboratory practice. The accuracy amd
precision of sample analyses and the frequency of collection of quality control samples is
summarized in the annual site environmental report.

Detailed information on the Project Management Contractor laboratory eviluations
program ¢an be found in the WSSRAP Sample Management Guide (Ref. 23), the Environmental -
Quality Assurance Project Plan (Ref. 24) and various ES&EH Departinent procedures. These
programs give information about sample coltection, data administration,and management
programs necessary to make the overall WSSRAP laboratory program accurate and reliable to
the data users.

6.3 Data Analysis and Statistical Treatment

Proper data amalysis and stafistical treatment practices are essential to obtain quality
results from the effluent monitoring and environmental surveillance programs required by U.S.
Department of Energy Orders 5400. 1 and 5400.5 and the Regulatory Guiide {Ref. 4). Therefore,
it is necessary to develop a plan for the following action items to:
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¢ Determine contaminant concentrations at each sampling location for .each
sampling period, and evaluate the accuracy and precision of those concentrations.

. Compare the contaminant concentrations at each sampling location to previous
v o concentration. estimates-and -evaluate-changes -or inconsistencies in contaminant..
levels.

- o -Compare. comtaminant: cencenirations- at -sampling -locations - to- the..established ...
regulatory or administrative limits or standards for those contaminants and/or
background concentrations.

The WSSRAP has taken steps to establish appropriate investigation levels for
groundwater, surface water, and site effluents to achieve consistent review of environmenital data
and initiation of appropriate and timely action when necessary. The criteria applied by the
WSSRAP to define the investigation levels for all environmental monitoring. daia are described
in several Envitonmental Safety and Health Deparument procedures. The procedures listed '
below direct the WSSRAP staff in the evaluation of environmental monitoring daia. These
evaluations include assessing data quality and determining whether a given datm exceeds
specific action levels. Administrative procedures that must be followed when action levels are
exceeded are also defined. The procedures governing data review are: :

ES&H 1.1.7 - Emvironmental Data Review and Above Normal Reporting
ES&H 4.6.1 - Emironmental TLD Deployment and Handling

BS&H 4.6.4 - Constant Flow Law Volume Air Sampler Operation and Air Sample Filter
Handling

ES&H 4.6.6 - Constant Flow High Volume Air Sampler Operation and Air Sample Filter
Handling

ES&H 4.6.7 - RGA-40 Radon Gas Monitor: Operation and Data Handling

ES&H 4.6.8 - WLM-30 Radon Daughter Monitor: Operation and Data Handling
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ES&H 4.6.9 - Electret Radon and Thoron Gas Monitor: Operation and Data Handling
ES&H 4.9.1 - Environmental Monitoring Data. Verification

These procedures are. intended .m-.eﬁ'acti\relj'.a&dress Department of Energy guidance,
criferia for determining investigation levels for environmental monitoring programs.

The statistical techniques used to evaluate and: amalyze the data aré designed to .
accommodate environmental data sets. Such data sets typically include skewed distributions of
time series data, variable analytical results, missing data, and data that are below analytical
detection limits, | |

6.3.1 Summary of Data Analysis and Statistical Treatment Requirements

The following subsections summarize the procedures for data analysis and statistical
- treatment of the environmental and effluent data. Immediately upon receipt from the
verification/validation group all new groundwater, surface water, and NPDES data are evaluated
against the corresponding historical data by. the data user sccording to standard operating
Procedure ES&H 1.1.7.  After these data have been reviewed and verified by the
Verification/Validation Group in accordance with standard operating Procedure ES&H 4.9.1,
they are entered inio the WSSRAP environmental database. Air monitoring data obtained from
off-site laboratories, as required by the NESHAP, will be verified in accordance with Procedure
ES&H 4.9.1. Air monitoring data obtained from the WSSRAP on-site laboratory will be
handled in accordance with Procedure BS&H 2.6.7. |

6.1.2 Variability of Environmental and Effluent Data

Data precision and acouracy s a measure of the variability of analytical results. Careful
design and execution of the monitoring and.laboratory programs can substantially improve the
quality of envirommentat and effluent monitoring data.

6.3.2.1 Sources of Variability. Variability of data may arise from six sources: -
sample cotlection errors, analytical errors, statistical counting variations, data recording errors,
and temporal and spatial variability between environmental samples. Efforts will be taken to
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minimize variability due to sampling, analytical, and recording errors; however, variability due
te statistical counting variations and environmenial factors (temporal and spatialy cannot be
controtled. :

6322  KEstimating Accuracy and Precision. The validation process will -assess..
- the:accuracy and precision. of groundwater,. surface. water,-and NPDES data sets acoording to.,.
the WSSRAP data validation. procedure (ES&H 4.9.2). National Emission Standards for
Hazardous Air Pollutants (NESHAPs) air monitoring will be performed in accordance -with -
40 CFR 61, which outlines specific requirements for the accuracy and precision of each data set.
Data will also be validated in sccordance with Procedure ES&H 4.9.2, if requited. The
aceuracy and precision of data obtained from the WSSRAP op-site laboratory will be determined

in accordance with Procedure ES&H 2.6.7. The anmual site environmental report. will
summarize the completeness, accuracy, and precision of the data. '

6.3.3 Review of New Environmental Data and Testing for Ontliers

Review of new environmental data encompasses comparison with historical trends and/or
with action-level criteria. Data review is accomplished using a set of elementary statistical
parameters that are easy for the reviewer to calculate and are inchuded in the data nranagement
system software. The statistical procedures, which are described in ES&H 1.1.7, are intended
to provide a consistert, simple method to screen analytical data for outliers that require further
.- investigation and/or- qualification -and- to -detect- data-that- exceed the action-level criteria-{as--
defined in Procedure ES&H 1.1.7). These procedures are not recommended for other
applications, such as evaluating a datum for compliance with a regulatory level or setiing a
confidence level about the mean, For these needs, data users are referred to the Emvironmental
Protection Agency Guidance (Ref. 25). '

6.3.3.1 Data Below the Limit of Detection. Data below the limit of detection are
included in all statistical calculations conducted for the purposes of data review except in special
cases of high detection limits. A high detection limit is a limit that exceeds the mean of the
detected values or exceeds two times the mean of previous detection limits for data sets that only
include nondetects. One half the detection limit (DL/2) is -normally substiiuted for nondetects
in statistical calculations supporting data review. Uncensored data, when available, may be used
directly in these statistical calculations provided the uncensored value is greater than or equal
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to-zero (Appendix D). Because negative concentrations are not possible in nature, all negative
- values will be identified as non-detect and may be included in the statistical calculation after this
* conversion. '

6.3.3.2 Elements- of ‘Good Practice. The review of data is documented in
accordance with Procedure ES&H 4.9. I, “which-constitutes-a-formal -Tecord ‘that becomes part.
of the data verification package.

The new electronic data management system facilitates tracking and documenting data
quality. Outliers that have been identified during the data review may be identifted and tracked
in the Data Reviewer Qualifier field. Verification and validation qualifiers are displayed in their
own field as well as rankings for quality control 'sampies. An extended comments field is
available to add additional comments on the quality of a datum. Field sheets, field data, and
shipping informaticn are also stored in the system and may be retrieved by the reviewer to assist
in evaluating data.

6.3.4 Treatment of Significant Figures

Calculations performed using the analytical data received from the laboratory will follow
the accepted rules for significant figures. Resulis of calenlations will not contain more
significant figures than the least precise value used in the calculation.

6.3.5 Parent-Decay Product Relationships

The delays associated with the time between sample collection and sample apalysis are
insignificant compared to the half-lives of the radionuclides routinely momitored at the Weldon
Spring site. Therefore, it is not necessary to take into aceount decay times when calculating
parent-decay product relationships.

6.4 Documentation Requirements
The WSSRAP recognizes numerous Department of Energy orders, notices, and directives

in addition to Federal, State, and local reguiations. Since the Weldon Spring site is a remedial
action project, rather than an operating facility, the distinction between applicable and
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- nenapplicable guidelines must be determined when inferpreﬁhg these regulations. The project

must comply with appropriate regulations, write and distribute reports in a timely manner, and
maintain records properly. The following Department of Energy Orders describe required
activities at the site: 0232.1, 5400.1, 5400.5, 5284.1B, and 5484.1. These orders are discussed
in the following paragraphs. '

Department of Epergy Order 0232.1, Occurrence Reporting and Processing of Operations
Information, defines a system of reporting occurrences listed in Orders 5400.5, 5484.1,
5480.19, 5480.23, 5480.30, 5632.7A, (360.1, 5500 series and 5400.13. Occurrences are
categorized into 10 groups: facility corddition, environmental, personnel safety, personnel
radiation protection, safeguards and security, transportation, value basis reporting, facility status,
nuclear explosive safety, and cross category items and are divided into three categories in order
of decreasing severity: emergencies, umusual occurrences, and off-normal occurrences. The
Manual for Categorization afR&pondee Oceurrences (Ref. 26) and Procedure RC-5, Oceurrence
Reporting are also used to classify occurrences.

Department of Energy Order 5400.1, G&nemf Environmental Protecrion Program,

requires that all Department of Energy facilities comply with all applicable Federal, State, and

local environmental protection laws and regulations. Both environmental occurrences and -
routine monitoring reporting are covered. The WSSRAP has prepared an Environmental

- Protection Program Implementation Plan (EPFIP) (Ref. 3} to meet the specific requirements of

Department of Energy Order 5400.1. Enwmnmemalmcurremaswﬂlbempart&das stated m -
DOE 5484.1 and DOE 0232.1 in accordance with WSSRAP procedures.

Department of Energy Order 5400.5, Radiation Protection of the Public and the
Environment, states that Department. of. Energy facilities will adopt specific standards and
requirements that will not allow undue risk from radiation to affect the public or the
environment. The WSSRAP has formulated its environmental protection program to meet the
requirements of this order and the Regulatory Guide (Ref. 4).

Department of Energy Order 5482.1B, Environment, Safety, and Health Approisal

‘Program, establishes a review amd appraisal program for the envirommemtal safety and heaith

programs at the WSSRAP. There are six levels of appraisals and audits: management
appraisals, techmical safety appraisals, functional appraisals, internal appraisals, environmental
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surveys, and environmental aedits. Each appraisal and audit requires a quarterly stats repott, -
or a report as otherwise directed on corrective actions. Internal appraisals are performed, at the
operating level, by the Project Management Contractor Project Quality Department.

Department. of Energy Order 225.1, Accident. Investigations, outlines requirements and.

. . procedures for investigating occurrences which may impact environmental protection, safety, and.

kealth. Occurrences are categorized into three levels. In addition, DOE Order 231.1,
Environmental Safety and Health Reporting, requires an anmial report of any exposures of
Department of Energy or Project Management Contractor employees, nonemployee radiation
workers, amd visitors be sent to the Radiation Exposure Information Reporting System (REIRS).

6.5 Plans

The following are summaries of WSSRAP plans generated in accordance with Federal,
State, and/or local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agreements with other agencies.

6.5.1 Environmental Monitoring Plan

The Environmental Monitoring Plan (this  dochment) is produced in accordance with -
Department of Energy Orders 5400.1 and 5400.5 awxt the Regulatory Guide (Ref. 4) and details
envirpnmental and effluent monitoring, sampling, and analysis. This plan is required to be
reviewed anmually and reissued at least every three years.

During the monitoring year, it may be necessary to alter the scope of the monitoring
program. En such a case, the changes in monitoring parameiers, schedule, frequency, and/or
locations will be authorized by the Environmental Protection Group Manager with notification

" given to the Environmental Safety and Health Department Manager. Al} variances from the
program scope will be documented with a memorandum to project management and will be
~ reported in the annual site environmental report.
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' 6.5.2 Groundwater Protection Program Management Plan

The Groundwater Protection ngfam Management Plan (Ref. 27) structures the
- groyndwater program into a consistent program which. facilitates periodic review. This plan is.
- reviewed:annually and updated at least-every three years: The Groundweter-Protection Program-.
\- Management Plan (Ref. 27} is taken, in.pant, from the environmental monitoring plan (this
document), with the focus on the groundwater monitoring program.

6.5.3 Environmental Protection Program Implementation Plan

The Environmental Protectioni Program Implementation Plan (Ref, 3) outlines Department

of Energy Order 5400.1 as it applies to the WSSRAP. This plan is updated annually to outline

| how environmemial occurrence reporting and routine monitoring are administered at the
WSSRAP.

6.6 Reports

 The following are suramaries of reports generated at the WSSRAP to satisfy Federal,
State, and/or local environmental protection laws and regulations, Executive Orders, internal
Department of Energy policies, or agreements with other agencies.

6.6.1 On-Site Discharge Data Report

_ The Radicactive Efffuent Information System and Onsite Discharge Data Report i8 an
annual report which documents any radioactive discharges or releases from the WSSRAP. This
report is accompanied by Department of Energy Porm F 5821.1 and is sent to Lockheed Kaho
Technologies Company. The report is drafted in accordance with the Efffuent Information
Sﬁ.rsrem (EIS} and On-Site Discharge Information System (ODIS} User's Manual (Ref. 32).

6.6.2 Annual Site Environmental Réport

The annual site environmental report presents the findings of the environmental
monitoring program conducted- at the site for each monitoring year. The report presents
summaries of environmental data both routine and nonroutine, discusses compliance with -
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.environmental standards, and highlights significant programs and studies undertaken to better
understand the impacts of the project on the environment and public. Annual environmental
monitoring reports have been prepared for the Weldon Spring site (or portions thereof) since

1981. The results of special studies arxd nonanemal sampling are summarized if the information
- is.of .public or-environmental concern. and .reference is. made. to-the .next sampling. evént, if.
applicable. These include Oak Ridge National Laboratories rescarch on site, Federal Facility -
‘Agreement driven activities, and activities not scoped in this Environmental Monitoring Plan. -

The annual site environmental report is the vehicle for documenting the results of the
extensive monitoring program at the WSSRAP. The report provides the public and concerned
regulatory agencies with summary level discussions regarding the routine environmental
monitoring program. [t explains how the WSSRAP effluent monitoring program meets the
requirements of the NPDES program and radionuclide National Emission Standards for
Hazardous Air Pollutants (NESHAP) regulations, and compares the measured contarninant levels
in several environmental media to applicable Federal and State standards and Department of
Enetgy requirements. When additional characterization and monitoring activities are conducted

- that are not defined within the scope-of the Environmental Monitoring Plan, a judgement wilt ,.
be made by the Environmental Protection Group Manager as to the relevance of each of .those .
activities to the overall environmentat reporting requirements. An-example -of an-activity that -

might be reported in the annual site environmentat report is a soil or water characterization effort

that exceeds the scope of those previously performed. in the area. Conversely, an example. of .
- activities: that may pot warrant reporting are "engineering characterization" efforts performed--

in support of various construction activities at the site. An exception to this is the ecological
characterization required by the National Envirommental Policy Act (NEPA) that would provide
information (o assess impact to the ecosystem.

Hurnan doses due io site activities are calculated for the report on the basis of annnal data
and several scenarios. The report also indicates whether changes are occurring in contaminant
distribution or contaminant source conditions that might lead to variations in exposure scenarios
for human or environmental receptors. Methods for calculation of radiation doses to humans
are described in the next subsection.

6.6.2.1 Surface Water, Groundwater and Airhorme Radiological Dose

Calenlations. - This section describes models, computer programs, input data, and data sources
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that will be used o assess aceurate and realistic radiation doses, to the population and o 2
hypothetical maximally exposed individual, that-could result from remediation activities at the
Weldon Spring site. Environmental monitoring data will be used either as direct input data in
dose calculations or, where appropriate, will serve as data input in exposure and dose models.

The resulits of the dose calculations. will be reported . in-the - annual site environmental .
report. The methodology used to calculate the exposure point concentration and to estimate dose
will also be documented in that report. :

The radiological data from the surface water and groundwater effluent monitoring and .
environmental surveillance programs will be evaluated in the site environmental report for its
potential to contribute to a radiological dose to a member of the general public. Exposure and
dose will be estimated for both the general off-site population and a maximafly exposed receptor,
If measured concentrations in surface water and gronndwater effluent from a specific site
exceeds the natural background concentration with 95% confidence, an exposure scenario will
be developed to assess the dose. Intake variables for a given pathway will be selected to reflect
a reasonable, realistic exposure mode. -Realistic ingestion rates and times will also be assigned- -

for a maximally exposed individual. A standard dose conversion factor will be assumed and -

referenced for the dose assessment calculations. Doses to humans will be reported in the site
environmental report. '

Radiological dose from-airborne emissions will be assessed using environmenta) data as .
well as computer models. Exposures for critical receptors ami hypothetical maximally exposed

. individuals will be calculated from monitoring data. For sources where perimeter monitors

indicate with 95% confidence that background levels have been exceeded, population dose
estimates will be made by computer modeling. The site specific monitoring program, in
conjunction with perimeter monitoring data, will be used to ubtain.ﬁ more reliable scurce term.
This will allow computer modeling o be used if pecessary.

The computer models that will be considered for use in dose assessments include
CAP88-PC and ISCST3, both of which are Environmentat Protection Agency approved computer
models. CAPBB-PC evaluates the annual dose equivalent due to low level chrenic exposures to -

radionuclides: ISCST3 is the current version of ISCST. Both models can be used to model -

emissions from stacks, vents or diffuse sonrces.
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Those pathways that are complete and could realistically contribute to a dose to a member
of the general public will be assessed and documented in the annual site environmental report.
Justification for elimination of amy pathways will also be provided in the annpal site
environmental report. Scenarios that reflect malistic_-hut conservative assumptions will be
 developed for those pathways.that could contribute to-a dose to.a.member.of the general public...
Realistic occupancy times will be assumed for potentially -exposed individuals., Standard.
breathing rates and dose conversion factors from the Federal Guidance Report No. 11 (Ref. 28)
will be used in the calculations.

6.6.3 Quarterly Environmental Data Sommary

Though not required by a Department of Energy Order, the Federal Facility Agreement
requires that Quarterly Environmental Data Summaries be produced to aid in communicating site
environmental data to the public and participating regulatory agencies. The Quarterly
Emvironmental Data Summaries summarize environmental data and highlight findings that are
"above normal" as determined by Procedure ES&H 1.1.7. This allows preliminary data to be
reviewed by interested individuals and organizations on a more frequent basis.

6.6.4 NPDES Discharge Monitoring Reports

Pr.:rmlts issued under the National Pollutant Discharge Elimination Syste.m and provisions

of the Clean Water Act also require record keeping and reporting. Record keeping requirements

are stated in the NPDES permits issued by Missouri Department of Natural Resources (MDNR).
Discharge monitoring reports are submiited as required in the permits and include information
on sample collection, flow, and lahnratc-ry results.  Also included in the reports. are
noncompliance events, If there is a noncompliance with a daily maximum limitation, the
Department . of Natural Resources must receive a written report within 5 days, Any
noncompliance that may endanger health or the enviromment requires that oral notification be
made to the MDNR within 24 hours followed by a written report within 5 days.

6.6.5 Performance Indicator Quarterly Reports

The Department of Energy Performance Indicator Program is a requirement of DOE
Order 210 that calls for the production of a quarterly report. This program allows trending and .
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anal}rms of operational data to aid in unpmvement of Department of Energy and contractor line
management opetational control. The report includes a management summary, an Indicator
Program summary, trends and analysis, and quantitative data. '

6.6.6 Compliance Reports

Under the Federal Facility Agreement, the Department of Energy must submit siatus
reports on activities and technical docurnents to the Environmental Protection Agency for their
teview and approval, . These include, but are not limited to, the Quarterly Environmenial Data_
Summary, sampling plans, and unplanned sampling activity notifications. Each of these reports
has its own reporting requirements and time constraints and will be detailed -in the Federal
Facility Agreement Implementation Plan (Ref. 29). '

The Anmual Report on Environmental Permits is issued annually to the Department of
Energy. This report is required by Department of Bnergy Order 5400.1 and covers all
environmental permits issued to the site,

6.7 Records

Department of Energy Order 5400.1 requires that all environmental surveillance and -
effluent monitoring records, computer programs, raw data, and procedures be retained. These
records must be protected against damage. or loss. The WSSRAP Sample Management Guide .
{Ref. 23) governs sampling pilan preparauon, data vcnﬁcaunn and validation, database
admunstratmn and data archiving.

The Sample Management Guide specifies a tracking system for sampling actwmes Field
lug books. and field sampling forms are fitled out at sample collection. A Chain- -of-Custody
Form is completed and accompanies the sample until it is properly disposed of or retumed o
the WSSRAP, The Chain-of-Custody Form is sent along with the sample to authorize testing
by an off-site laboratory. The sample information, such as identification number, date, and
parameters are then entered into the Environmental Sample Tracking System. This system
tracks the sampies and calculates costs, invoice payments, and bidget reports. Upon receipt of
data from a laboratory, the datd are reviewed through a verification process. The review
includes data delivery, sample preservation and identification, chain of custody, holding times,
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and data to confirm compliance with the l&buratury $ qual:ty assurance project plan and stanciard
operating procedures.

Several databases are used to track samples and data at the WSSRAP. Sample

. information. such as sample mumber, date, paramﬂteré, etc., are enterad into the Field Sample— |
Tracking (F5T) sysiem. Sample . shipping - -and -accounting: are - processed through the .
Environmental Sample Tracking (EST) system. Analytical results are stored using a |
computerized data management program -developed: on- site; called-the - WSSRAP: Information.. .
System for Archiving and Retrieving Data (WIZARD). WIZARD allows data to be selected and |
sorted by identification number and parameter. Records are protected so that data cannot be |
altered by the user.

Other computer programs used to track exposure information and waste management data -
are the Safety, Health, and Radiation Protection (SHARP) program, and the Waste Inventory
Tracking System {WITS).

All environtmental -data -and -documentation from: sampling, analysis, and quality review ..
programs are maintained in hard copy records; i.e., in written, typed, or printed forms; and
glectronic records, i.e., computerized records of environmental data. Original documents are
transferred to the Project Quality Depariment and stored as quality assurance records in a
fireproof vault. Copies are kept in the Environmental Safety and Health Department files.
Work data files and electromic data records are archived annually. |

6.8 Emergency Preparedness

The WSSRAFP maintains the management and staffing structure on site necessary to
respond to environmental and medical emergencies. Plans and procedures are in place that
detail the response and reporting program, implementation criteria, and routine environmiental
response and safety drills. The Emergency Plan (Ref. 30} addresses these measures. This plan
encompasses environmental emergencies, spills, fire, and medical and natural disasters.
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7 QUALITY ASSURANCE

Quality assurance for environmental monitoring activities at the Weldon Spring site is
divided inio. iwo separate categories; The first, programmatic or overall project quality
- assurance,-relates to the.incorporation and documentation of the .quality. of all sie activities.-.
This appreach is discussed in Section 7.1. The secomnd category is specific o the environmental

. monitoTing activities presented in this plan.and is discussed in Section.7.2.
7.1  Programmatic Quality Assurance

The Weldon Spring Site Remedial Action Project (WSSRAP) is obligated to comply with
Department of Energy Order 5700.6C. This requirement was developed to ensure that work
. performed at facilities handling, processing, or wtilizing radicactive materials is of documented
quality. To satisfy this obligation, the Project Management Contractor has prepared a project
specific Project Management Contractor Quality Assurance Program (Ref. 31) which details
DOE Order 5700.6C requirements which support, -control, or guide the environmental -
monitoring program, This plan has been reviewed and approved by project management, the
Project Quality Manager, and the U.§, Depariment of Enerpy Project Manager. These
requirements include: pmjét_‘:t organization, a-gquality.assurance. program, a <locument contyol .
system, the identification and conirol of items, imspections, the control of measuring and test
equipment, handling, storage, and shipping of quality-affecting items, a program for -
implementing and verifying corrective action, a programn for maintaining quallty assurance
records, and a youtine assessment program.

The WSSRAP also has prepared an Ervironmental Quality Assurance Projecr Plan
{Ref. 24) to meet the intent of EPA QA/R-5, (Draft Interim Final) FPA Requirements for
Quality Assurance Project Plans for Environmental Data Operations (Ref. 22). This document
supports the Project Management Contracior Quality Assurance Pian (Ref. 31) and is specific
to environmental monitoring and charactetrization. The Environmental Quality Assurance Project
Plan (Ref. 24) also meets the requirements of Department of Energy Order 5700.6C.

DOE/Of21648-424, Rav. 4 _ 130




ENVIRCHNMENTAL MONITORING PLAN ) 010397

7.2 Environmental Monitoring ngram Qua]lty. Assurance

The quality of the environmental monitoring program is maintained and docuwmented
through a number of measures described in the following subsections. The measures include:

. the use of standard operating procedures;. the-collection; analysis,.and- evaluation of quality...
~.controt samples and performance evaluation samples; the-use of standardized analytical methods;.

data management activities (data verification) and data quality evaluations (data validation);
maintaining quality assurance records; performing independent assessments; and evaluating
anafytical laboratories; sample collection activities, and programmatic procedures. Each of these
items will be discussed in the following subsections.

7.2.1 Standard Operating Procedures
Standard operating procedures have been developed for routing activities associated with

environmental monitoring at the Weldon Spring site. These procedures have been developed
from U.S. Environmental Prote¢tion Agency and Department of Energy guidance and from

- standard industry practices and are specific to the site. - Procedures at the site are prepared, .

reviewed, and approved by cognizant department managers, the Project Quality Manager, anl

project management. Controtled copies of procedures are maintained in accordance with the. .

document control requitements of Departmeni of Energy Order 5700.6C. Procedures are
reviewed at least annually and revised as appropriate. '

Personnel undergo training specific to their responsibilibes, varying from procedure
review, through classroom training, and "hands on” training under the supervision of a qualifiet
individual. This training is tracked through the use of 4 training matrix. . Each manaper prepares
a unique subset of procedures for each. individual from a list of all site procedures. Training
records are maintained by the Project Training and Improvement Group. As procedures are
revised, the matrices are updated and personnel are retrained.

Standard operating procedures a_rpplicable to environmental monitoring activitics at the
WSSRAP are listed in Table 7-1. These procedures cover all activities from sampling through
sample chain-of-custody and provide detailed instructions to monitoring personnel.
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TABLE 7-1 Procedures Applinablé to Environmental Monitoring Activitias.

PROCEDURE NUMBER PROCEDURE TITLE
i ES&H.1.1.7 S -Environmental Date Raview.and Agove Normal Reporting --.. .- :|.-
ES&H 2.6.5 Calibration and Oparatien of the KPA-11 Kinetic o
Phosphorescence Analyzer
.ES&H 4.1.1 . Mumbaring System for Environmental Samples-and- Sampling - .
: Lacations
ES&H 4.1.2 Initiation, Generation, and Transfer of Environmental Chain-of-
Custody
ES&H 4.1.3 Sampling Equiprment Decontamination
ES&H 4.1.4 Quality Control Samples for Aqueous and Solid Matrices:
Definitions, Identification Codes and Cellaction Procedures
ES&H 4.3.1 Surface Watar Sampling
ES&H 4.4.1 Groundwater Sampling
ES&H 4.4.2 Groundwater Level Monitoring and Well Integrity Inspections
ES&H 445 - Soil/Sediment Sampling. 4
ES&H 4.5.1 pH and Temperature Measurerment in Water '
ES&M 4.5.2 . Spacific Conductance Measurement in Water
ES&H 4.5.7 Measurement of Settiaable Solids
ES&H 4.5.8 Water Sarmpling Filtering
ES&H 4.6.1 Environmental TLD Deploymant and Handling
ES&H 4.6.2 Radon Concentration Measurement in Ambiant Alr )
ES&H 4.6.4 Constant Flow Low Volume Alr Sempler Operation and Air 4
Sample Filtar Handling
ES&H 4.8.6 Constant Flow High Volume Air Sampler Operation and Air
Sample Filter Handling
ES&H 4.6.10 Qperation of the NITON RADY Radon Detector
ES&H 4.5.11 : Qperation of the Pylan WLX Working Level Ponitor
ES&H 4.6.12 - - | Calibratian of the Pylon WLX Working Level Monitor Using. the
_ Rn-190 and Th-180 Daughter Standerds
ES&H 4.9.1 Environmental Monitoring Date Verificatian
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TABLE 7-1 Procedures Applicable to Environmental Mun‘rtnring Activities (Continued)

PROCEDURE NUMEER- PROCEDURE TITLE
| Es&H 4.9:2 Environmental Manitoring Data Validation
| CMAO-156 Task-specific Safety Assessments .
RC-30 Manitorlng Welt Waste Managerment

7.2.2 Quality Control Samples

- Numerous quality control samples are collected in support of environmental monitoring
activities. Quality control samples are collected in accordance with Procedure ES&H 4.1.4.
These include: duplicate samples, teplicate samples, blank samples, and rinsate samples.
Samples are also provided to the laboratory for internal laboratory quality control evaluations
specific to sample media (matrix spikes, matrix spike duplicate and matrix duplicate samples).
‘Table 7-2 presents a summary of the various quality confrol samples that will be coilected to
support environmental ronitoring activities.

Quality control samples will be collected for each defined matrix. The matrices
associated with the environmental monitoring samples are the Weldon Spring quarry
groundwater, the S5t. Charles well field groundwater, the quarry surface water, the Weldon
Spring Chemical Plar groundwater, and the chemical plant surface water. Quality control
. samples are also collected for National Pollutant Discharge Elimination S}Fstem (NPDES)
samples and airborne radiological monitoring programs.

Quality control data will be summarized in the anmual site environmental report, which
will also contain an evaluation of the performance of the WSSRAP data collection and analysis
prograrn. The report will also specify the precision and accuracy by matrix to determine the
variability of the analyses.
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TABLE 7-2 Field Quality Control Sample .Surn_marf

ac SAMPLE TYPE FREQUENCY PURPOSE
Matrix Spike/Matrix Spike .| *1-per 20 . . Assass matrix and possible intralaboratory . ]
Duplicate or Matrix Dugpiicate variability '
| 8lind Duplicate/Secondary . As.needed/1 .. | .Assess matrlx, intraleboratory, and . .., 1.
Puplicata per 20 interiaboratory variahility.
“Field Replicate . - | "1-pes-menth - |-Assess matrix, intrataboratory, and.-field....... ...
operations varigbility
Equipment Blank (non- 1 per 20 Assass effectiveness of decontamination
dedicated squipment only}
Distilled Water Blank ** 1 par manth Asszess quality of distilled water
Ttip Blank i pair per Assess potential VOA crosg-cantamingtion
cooler during shipping
containing Yo
samples
‘Field Blank** -1 par menth Assess Impact of ambient conditions on
' : samples ' '
® 1 per 30 single betches for quarry and site water treatment plants.
e Collected togethsar on the same day,

Contracted laboratories will be required to submit for review all applicable performance
evaluation samples from external programs, such as the Environmenial Protection Agency
environmental monitoring systems laboratory amd Department of Energy environmental
measurements laboratory programs. Evaluation of performance evaluation samples will be made
by the Project Management Contractor during laboratory assessments to determine if quality'
control is being met by the contracted laboratories.

7.2.3 Analytical Methods

Standardized analytical methods, procedures, and protocols that are used to analyze
samples collected for the environmental monitoring plan are contained in Appendix B. These
standardized analytical methods, procedures, and protocols will be used, whenever possible, or
variations will be approved prior to analysis. Variations to methods, procedures, or protocols -
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are documented in the controlled standard operating procedures received from . contracted
laboratories or by revisions to the WSSRAP standard operating procedures. Variations of
contracted laboratories’ standard operating procedures are approved aml controlled by the Data

. Validation Group and Project Quality Departiment. Appendix B also has a summary of the.
" . aecuracy and precision requirements and is taken from the Sample Management Guide (Ref. 23).-

7.2.4 Data Management Activities.and Data Quality. Evaluations

Overall environmental data management activities for the Weldon Spring site are detailed
in the Somple Management Guide (Ref. 23). The Sample Management Guide provides guidance
for the development of sampling plans, describes data management activities, and details general
data quality requirements. These general data quality goals have been adopted for this |
monitoring program. The primary activities associated with this environmental monitoring
program include data verification, database management, and data validation. These programs
document the quality of data generated by on-site and off-site analyses of samples.

Data verification is the WSSRAFP’s process of reviewing the sampling documentation arnd
analytical data to emsure that adequate documentation is maintained and that all resulis are-
reported in compliance with established reporting requirements. - All data generated by analytical
laboratories for the Emvirommental Monitoring Plan are verified. The verification process
‘consists of reviewing for transcription errors, reviewing sampling documentation and chain-of- |
custody documentation, comparing actual holding times to method specified holding times, and
a review of the data for comparability with histerical results. All of these activities are
documented according to Proceduore ES&H 4.9.1.

Following completion of data verification, data are merged into the site database and are
available for peneral use. All databases are backed up regufarly. To maintain the integrity of
the compuier files, access to edit the data base is restricted.

Data validation is an independent formal review of laboratory records performed-by. . -
WSSRAP personnel to assess the quality of the reponted data. Actual laboratory records are
reviewed by data validation personnel to determine whether the analytical instruments were
within calibraticn, to ensure the analytical procedures were followed, to ensure quality control |
samples were within their respective acceptance limits, and to ensure that adeguate |
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documentation is available to support the validity of the data. Data validation is performed on
approximately 10% of all the data generated which are randomly selected by the validation
group. Validation activities provide the WSSRAP with qualified data and evaluate completeness
of analytical data from the individual laboratories. All validated data receive a database qualifier
- that provides information for data users to-evaluate the-useéability of the data. These activities-
are performed and documented in.accordance with Procedure ES&H 4.9.2. e

7.2.8 Qu_a]ity Assurance Records

Records generated as a result of environmental monitoring are maintained as quality
assurance records. Field Sampling Forms, analytical data, equipment ¢alibration records, and
verification and validation documentation records are all considered quality assurance records
arl are maintained by the Project Quality Department in accordance with the requirements of.
Procedure SQP-7. This provides both security and protection for these records.

7.2.6 Assessments

Three aspects of the WSSRAP are assessed to evaluate the quality-related activities of
the environmental monitoring program. -These include analytical laboratories, sample coltection -
activities, and programmatic procedures.

Analytical laboratories performing ampalyses for the site are assessed on scheduled .
intervais (i.e., anmually or biennially). These assessments are directed by a lead assessor from
the Project Quality Department, with support provided by a team of site personnel who have
knowledge of apalytical methods and procedures. These assessinents focus on compliance with
the specifications of the contract, the project-specific Ouality Assurance Project Plan (QAFPIP)
prepared by the laboratories prior to performing sample analysis, and with laboratory-specific
procedures and policies. An assessment report is generated and corrective actions tracked by
the Project Quality Departiment.

The Project Quality Department routinely assess site operations, including environmental
monitoring activities. These assessments eévaluate compliance with project-specific procedures.
As with all other assessments, an assessment report is generated and corrective actions are
tracked by the Project Quality Departmeit. The department also reviews and approves all new
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and revised standard cperating procedures to verify that they comply with qualit:.f._. related
activities.

The Weldon Spring site is also routinely assessed by mumerous external entities including

- Department of Energy - Headquarters amd Department of Energy - Oak Ridge. ~These.
assessinents address ¢compliance with applicable regulations, and Department of Energy orders .

guidance, site plans, and procedures. Formazl reporis and corrective actions are tracked using
the Site Wide Assessments Tracking System (SWATS). :
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PROCEDURES

ES&H 1.1.7 Environmental Data Review and Above Normal Reporting _

ES&H 2.6.4 Ludlum Model 2000 Scaler and Model 43-10 Detector: Gross Alpha

_ Measurement Operation and Calibration

ES&H 2.6.5 Cafibration and Operation of the KPA-11 Kinetic Phasphorescem
Analyzer _

ES&H 2.6.7 Calibration and Operation of the HI-1000 Low Background Gas Flow
FProportional Counter
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PREFACE -

The Emvironmental Regulatory Guide for Radiological Effluent Monitoring .and
Environmental Surveillance (Ref, 4) establishes elements of a radiological efflucnt monitoring
and environmental surveillance program in support of DOE Orders 5400.5 and 5400.1.

The Regulatory Guide states that "should*" statements are those activities that are high
priority elements of a monitoring program. The WSSRAP has implemented this statement by
“addressing “should*" statements as "shall” staternents which-must be incorporated, unless
otherwise justified. Appendix A contains these "should*" statements and cites the EMP section
that satisfies them or, if statements are not applicable, provides justification for not satisfying
the statements. - '
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1.0

1.1

1.2

1.3

INTRODUCTION

* As required in the Environmental Monitoring Requirements section of DOE 5400.1,

all DOE sites should* develop and mantain documentation concerning their
envirgnmental protection programs in the form of environmental monitoring plans.

The WSSRAP has prepared this environmental monitoring plan to meet the requirements.
for 11.8. Department of Energy environmental monitoring programs as specified in
Department of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide for.
Radiological Efffuent Monitoring and Environmental Surveillance.

These required plans should* clearly describe how the minimuwim requirements in this
docuient are to be met and how compliance will be ensured.,

This Emvironmental Monitoring Plan defires the effluent monitoring and environmental
surveillance required to comply with applicable Federal, State, and local environmengal
protection laws and regulations, Executive Orders, and internal Department of Energy
policies. The environmental monitoring plan is made available to the State and Federal
regulatory agencies,

In meeting the minimum requirements, each site should* also consider the guidance
provided in this document as “should” statements and document the specific
procedural criteria that are adopted.

An evaluation of the applicability or nonapplicability of should* guidance provided in the

 Regulatory Guide for Radiological Efftuent Monitoring and Environmental Surveillance

has been included in the Environmental Monitoring Plan in accordance with the above-
referenced guide. Other recommendations have been evaluated and included in this
document where appllcahlf:

DOEORIZ 1548424, Rav. 4 A-l
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2,0

2.1

2.2

2.3

LIQUID EFFLUENT MONITORING

" All liquid effluent streams from DOE facilities should* be evaluated and their
- potential for release of radionuclides assessed. '

Sections 2.2 and 2.2.1. -All liquid-effluent streams-have been-and/or-will be -assessed...-
The effluent streamns are monitored under -the provisions of the Weldon Spring -Site .

Remedial Action Project (WSSRAP) National Pollutant Discharge Elimination System -

(NPDES) permits. The efﬂucn_t' streams inchude four storm waser outfalls, two water

treatthem plant discharges, one sanitary wastewater treatment plant discharge, and an
undetennmd number of storm water owtfalls from the borrow area and borrow area haul
road. '

The resulty of this assessment provide the basis for the facility’s Effluent Monitoring

- Program (DOE 5400.5), which should* be documented in the site Environmental
- Monitoring Plan {as described in DOE 5400.1)

Section 4. The results of the assessmenis provide the basis for the environmental
monitoring plan as noted in Section 4 of the environmental monitoring plan. The
NPDES permits provide the basic monitoring program which has been expanded to form.
the complete effluent monitoring program.

Liguid efflvents from DOE-controlled facilities that have the potential for
radioactive contamination should* be monitored in accordance with the requirements

" of DOE 54001 and DOE 5400.5.

Section 2,0 and 4.1. The WSSRAP is not an operating facility. Storm water discharges -
are monitored and average below the derived concentration guideline (BDCG) for uraniumn.
Discharges. that have a patential for radioactive contamination (site and quarry water
treatment plants) will be sampled, analyzed and shown in compliance before discharge
is allowed.
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2.4

2.5

2.6

2.7

Facility operators should* provide monitoring of liquid waste streams adequate to
1) demonsirate compliance with the applicable requirementis of DOE 5400.5,
Chapter II, paragraphs 1a, 1d, 2a, and 3, 2) quantify radionuclides released from
each discharge point, and 3) alert affected process supervisors of upsets in processes
and emission controls.

. Section 4. - No process -‘water is-discharged from the WSSRAFP;-however, storm water, .
- construction water, treated -water, etc:, ‘i monitored to satisfactorily demonstrate -

compliance with Department of Energy Order 5400.5 Chapter II, paragraphs ta, 14, 2a,
and 3, and quantify radionuclides. Discharge from the water treatment plants to holding
ponds which will be batch tested and released only if compliance is met.

When continuous monitoring or continuous sampling is provided, the overall
accnracy of the results should* be determined {+ % accaracy and the % confidence
level) and documented in the Environmental Moaitoring Plan.

Section 4.1.2. The only ‘continuous monitoring that ocoms is for flow monitoring. at..
NPDES outfalls NP-0002, NP-0003, NP-0005, NP-0007, and NP-1001.

In addition, provisions for monitoring of liquid ¢ffiuents during an emergency
should* be considered when determining routine liquid effluent monitoring program

needs.

Section 4.1.4.4. Emergency monitoring of liquid effluents is performed in the event that
contarinated water is accidentally released before treatment or in the event of spills.

In addition, the selection or modification of a liquid effluent monitoring system
should* be based on a careful characterization of the sourcefs), pollutant(s)
{characteristics and guantities), sample-collection system(s), treatment system(s), and
final release point(s) of the effluents. ' .

Section 2.2, The rationale for the liquid effluent monitoring program inclusdes a
characterization of the sources, pollutants, sample collection systems, freatment systems,

DOE/ORS21548-424, Ray, & A3
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2.8

2.9

2.10

. and ﬁnal release points. The NPDES permits alsn pal'tlall}T prescribe the parameters to

be monitored.

For all new facilities or facilities that have been modified in a manner that could

- -affect effluent release quantity or quality or that couid -affect -the sensitivity of -
- mgnitoring or- surveitlance systems, -a-pre-operational -assessment should®. be-xgade-..-

and documented in the Envireamental Monitoring Plan to determine the types and
quantities of liquid effluents to be expected from the facility and to establish the
associated effluent monitoring needs of the facility.

Section 4. The WSSRAP is not an operating facility; therefore, there are no process
effluents. However, there have heen assessments made. to determine storm water and
treated water flows and characteristics.

The performance of the effloent monitoring systems should* be sufficient for
determining whether effluernt releases of radioactive material are within the Derived -
Concentration Guides (DCGs) specified in DOE 5400.5 and to comply with the :
reporting requirements of Chapter II, paragraph 7, of that Order.

Section 4 and 7. The effluent monitoring systems are sufficient to determine if the
effluent releases are within the DCGs described in Department of Energy Order 5400.5.

The required detection levels of the analysis and monitoring systems should* he
sufficient to demonstrate compliance with all regulatory requirements consistent with
thechamctms‘tmsnfthemdmnuchdmthatmpresentﬂrexpectedtﬂheprmntm '
the effluent.

Section 7.2.3 and Appendix B, Requiréd detection levels are adequate for NPDES
monitoring and to demonsirate compliance with all regulatory requirements.
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2.1t

2,12

2.13

2.14

Sampling systems should* be sufficient io collect representatwe samples that provide

- for an adequate record of releases from a famhty, predict trends, and to satisfy

needs to quantify releases,

Section-4. Sampling of liquid effluemts are performed in accordance with WSSRAP

standard operatimg procedures in order to provide representative samples, to predict
trends, record releases, and to quantify releases.

Continuous menitoring and sampling systems should* be calibrated before use and
recalibrated any time they are subject to maintenance, modification or system
chapges that may affect equipment calibration.

Section 4. The only continuous monitoring systerns for effluents are the flow meters at
NP-0002, NP-0003, and NP-0005 and the flow meters at the site and quarry water
treatment plants.

In addition, they should* be recalibrated at least annually and routinely checked
with known sources to determine that they are consistently functioning properly.

Section 4. The flow meters will be recalibrated at least annually and will be rontinely
checked in accordance with WSSRAP standard operating procedures.

Environmental conditions (e.g., temperature, humidity, radiation level, dusts, and
vapors) should* be considered when locating sampling and monitoring systems to
avoid conditions that will influence the operation of the system,

Flow meters and automatic water samplers are the only sampling and MONIfOFINg Systems
and are designed for use under the existing conditions at the WSSRAP.

DOE/OR/21548-424, Rev. 4 A-5
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2.15

2.16

2.17

2,18

Off-line liquid transgorting lines should* be replaced ¢ they become contaminated
{to the point where the semsitivity of the system is affected) with radicactive

materials ar if they become ineffective in meeting the design basis within the .

established accuracy/confidence levels,

This statement does not apply. The only off-site liquid transporting lines will be from.
the site and quarry water treatment plants. These Iines will transport treated water that
~ is sampled before entering the lines to ensure its composition.

If continvous monitoring/sampling and recording of the effluent quantity (stream
flow) is not Feasible for a specific effluent stream, the extenvating circumstances
should* be documented in the Environmental Monitoring Plan.

This statement does not apply. One storm water outfall does not have continuous flow

" monitoring. Quifall NP-0010 is normally dry and is a very shallow swale. The flows

are very ‘low and mommally nonm-existent making it impractical to use. continucus
onitoring.

Sampling/monitoring lines and components should*® be designed to be compatible
with the chemical and biological nature of the liquid effhient.

Section 4. The liquid effluent is water, which is compatible with sampling/monitoring

lines and components.

The output signal instrumentation, monitoring syétml recorders, and alarms should*
be in a location that is continuously occupied by operations or security personnel,

This statement does not apply. There are no indusirial processes, When the site and
quarry water treattnent plants begin operation, -they will be manned 24 hours a day; .

however, there will not be a continuous release of treated water. Water will only be

released in batches after it is tested and found to be under permitted limits.

DOEORI2Z1648-424, Rev. 4 A-G
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2.19

2.20

3.0

31

2

To signal the need for corrective actions that may be necessary to prevent public or
environmental exposures from exceeding the limits or recommendations given in
DOE 5400.5, when continuous monitoring systems are required, they should* have .
alarms set to provide timely warnings,

. This statement does not apply. - There is no continwous monitoring of -effluent related to-..

public exposure since the WSSRAP is not an operating facility.

As they apply to the monitoring/vampling of liguid effluents, the general guality
assurance program provisions of Chapter 10 should* be followed.

Section 7. All sampling and monitoring activities are performed in accordance with the
general quality assurance program provisions.

AIRBORNE EFFLUENT MONITORING

Al airborne emissions from DOE-controlled Facilities @ should® be evaluated-and -
their potential for release of radionuclides assessed,

Section 4.2.1. The WSSRAP has one diffuse source of airborne radiological emissions:
the Weldon Spring Chemical Plant/raffinate pits area. An assessment of the diffuse
source was comducted and included documenting the different radionuclides that could
potentially be released and their concentrations. The assessment also addressed the
factors that could potentially contribute to the suspension of contaminanis.

The pntential_l’nr emissions should* include consideration of the loss of emission
controls while otherwise operating normally.

Section 4.2.1. Mormal operations, consisting of remediation activities, will result in
limited emissions due to the disturbance of soils and materials. Engineering controls
incloding water spraying, cleaning of surfaces prior to movement, radon capivring
systems, and high efficiency particulate air (HEPA) filiration have been incorporated into
the remediation activities in order to prevent vncontrolled emissions. An assessment of
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33

3.4

3.5

airborne ernissions which included loss of emissions controls, was performed for the .. |

chemical stabilization/solidification pilot plant.

- The results of this evaluation also ﬁruvide the hasm for the site’s efftaent menitoring

program (as discussed in DOE 5400.5), which should* be documented in the site
Environmental Monitoring Plan (as discussed in DOE 5400.1).

Section 4.2.1. The airborne emissions assessment provides a basis for the airbomne
emissions monitoring program and ensures that the design of the plan would provide
timely, representative, and adequately sensitive monitoring results in accordance with
Department of Enerpy Orders 5400.1 and 5400.5 and the Regulatory Guide.

Alrborne emissions from DOE-controfled facﬂiﬁeps that have the poteniial for cansing

doses exceeding 0.1 mrem (effective dose equivalent) to a member of the public
under realistic exposure conditions from egiissions in a year should* be mouitored
in accordance with the requirements of DOE 5400.1 and DOE 5400.5.

Section 4.2, Although the estimated exposures from the chemical plant and raffinate pits
and the quarry, including the water trestment plants are predicted to be low, the

emissions monitoring program is tailored for the low potential for exposure and in
accordance with Department of Energy Orders 5400.1 and 5400.5 and the Regulatory

- Gatde.

The criteria listed in Table 3-1 (of the Regulatory Guide) should* be used to .

establish the airborne emission monitoring program for DOE-controlled sites.

Section 4.2, The WSSRAP girbore emissions monitoring plan has taken into account
the criteria for monitoring the emissions with respect to the calculated maximum annial
effective dose equivalent to members of the public.

DOE/OR/21548-424, Rev. 4 A-%
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3.6

37

38

For all new facilitles or facilities that have been modified in a manner that could
affect effluent release quantity or guality or that could affect the sensitivity of
monitoring or surveillance systems, a pre-ﬂperatlunal assesanent should* be made
and documented in the site Environmental Monitoring Plan to determine the types
and quantities of airborne emissions to be expected from the famhty and to establish-
the associated airborne emission monitoring needs of the facility.

-Section 4.2.1. Engineering controls will be employed to minimize levels to those which .
-are a5 low as reasonably achievable (ALARA)}. Engineering process documentation is

used to determine the types and quantities of expected emissions and associated airborne
mMondtoring requirements.

The performance of the airborne emissions monitoring system should* be sufficient
for determining whether ihe releases of radioactive materials are within the Iimits
or requirements specified in DOE 5400.5,

Section 4,2.2. The airborne emissions monitoring system is divided into theee sections: . -
site specific monitoring, site perimeter monitoring, and critical receptor monitoring at,
arxl in the vicinity of, both the chemical plant and the quarry. This three-staged
approach is designed 1o monitor the smaller sources in order to discern each source’s
contribution to the total amount of airborne emissions from either the chenrigal plant or
the quarry. This approach will allow for quicker remedial action.in the event elevated
emissions are indicated at a specific work area, and in order to remain in compliance
with the limits or requirements specified in Depariment of Energy Order 5400.5.

Sampling and monitoring systems should* be calibrated hefore use and recalibrated
any time they are subject to maintenance or modification that may affect equipment
calibration.

Sections 4.2.2.1,4.2.2.2, and 4.2.2.3. Sampling syétems are calibrated in accordance
with WSSRAP standard operating procedures and mamufacturers’ specifications. -

DOE/OR/21548-424, fav. 4 A9
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3.10

i

~Sampling and mﬂnltoi‘h:gr- systems should* be recalibrated at least annuaily and o

routinely checked with known sources to determine that they are consistently
functioning properly. ' '

. Section 4.2.2.1, 4.2.2.2, and 4.2.2.3, Monitoring systems are calibrated as stated in
- item 3.8, above. '

Provisions for monitoring of airborne emissions during accident situations should*
he considered when determining routine airborne emigsion moniforing program
needs. - : :

Section 4.2.2.1. Three air monitoring programs are utilized at the WSSRAP to monitor
site specific areas, perimeter areas, and critical receptors. Site specific monitoring, in -
addition to providing data concerning the contributions of specific activities to the total

“aithorne mventory, will provide faster feed back concerning the effectiveness of

engineering controls and data concerning dispersion patterns. Filters from site-specific
monitors will be collected: on a daily basis as compared to weekly for the perimeter
samiplers in order to assess the possibility of accidental release of airborne contaminants,
Monitors will be placed immediately outside the work areas based.omn current .

- meteorological conditions to assess airborne emissions from specific activities and areas

within the quarry.

Diffuse sources should* be identified and assessed for their potential io contribute.
to public dose and should* be considered in designing the site effluent monitoring
and environmental surveillance progran.

Section 4.2.1. The chernical plant and raffinate pit area are the diffuse sources at the
WSSRAP. To effectively monitor these sources, three air monitoring programs will be-
utilized to monitor the site-specific areas, the perimeter areas, and the critical receptors.
The characteristics of these areas were used to determine the lecations, equipment,
sampling time, minimum detection levels, accuracy, and investigation levels for each
program, These programs are designed to meet the requirements of Department of
Energy Orders 5400.1 and 5400.5 and the Regulatory Guide.

DOEAOR/21648-424, Rev. 4 - A-1Q
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3.12. Diffuse sources that may contribute a significant fraction (e.g., 10%) of the dose to
members of the public resulting from site operatlons should* be identified, assessed,
documented, and verified annually.

Section 4.2.1. Twao diffuse sonrces, the chemical plant and the quarry, are monitored
under the airborne effluent and environmental surveillance program due to their potential
to- contribute a'significant fraction of.the dose to-members of the public. These sources-.

- are-evaluated anmaally -in the: Environmental Monitoring -Plan which is revised anmally. ..
for. the WSSRAP,

3.13 Airborne emission sampling and monitoring systems should* demonstrate that
guantification of airborne emissions is timely, representative, and adegquately
sensitive.

Section 4.2.2. The employment of site specific monitoring will ensure that response to
- . elevated-airborne emissions-will-be timely, representative, and adequately sensitive, .

3.14 However, where a significant potential (greater than once per year) exists for
approaching or exceeding a large fraction of the emission standard (e.g., 20%),
continuous monitoring should® be required.

Section 4.2.2. Although it is not expected that airborne emissions will exceed the
emission standard, contimuoys. monitoring is performed at the site perimeter and ai the
critical receptor locations. Continuous monitoring is performed during work houts at site
specific locations. B

3.15 Deslgn of systems such that replacement of sorbent and filter should* not disturb the
geometry between the collector and detectors, '

Radiviodine monitors which require the replacement of sorbent and filier are niot
employed at the WSSRAP. The WSSRAP utilizes portable air samplers, mass flow
meters, gas-flow propottional detectors, and alpha-scintillation detectors.
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3.16 To signal the need for corrective actions that may be necessary to prevent pubiic er
environmentzal exposures from exceeding the limits or recommendations given in
DOE 5400.5, when coatinuous monitoring systems (as required by the eriteria in
3-1} are required, they should* have alarms st to provide timely warnings. i

Real-time, continnous air monitoring is not performed at the WSSRAP due to the nature
of operations and activities, . Rather, critical receptor monitoring is performed to assess -
the effects of airborne effluents from the site.

3.17 As they apply to the monitoring of airborne emissions, the general quality assurance
program provisiens discussed in Chapter 10 should* be followed.

Quality control procedures which are implemented as part of the airborne effluent and
environmental monitoring program inchude calibration of instruments, . source and
background counts, recounts of samples, review of documentation, and use of
documentest standard operating procedures, Additional quality assurance/quality control
procedures -which -are-empioyed in this -program incinde -duplicates, spikes;-chain-of- -
custody and laboratory authorization forms, field sheets, and review of vendor data atl
in accordance with WSSRAP standard operating procedures,

440 METEOROLOGICAL MONITORING

41 Each DOE site (facility)® should® establish a meteorological monitoring program
that is apprapriate io the activities at the slte the lopographmal characteristics of
the site, and the distance to critical receptors,

Section 5. The Weldon Spring Quarry is located approximately 4 km (2.4 mi) sonth-
southwest of the Weldon Spring Chemical Plant and raffinate pits area. The quarry is -
located 200 m {630 ft) above Mean Sea Level (MSL)) and the chemicat plant and raffinate
pits are located 153 m (500 ft} above MSL. [t has been determined that the quarry and -
the chemical plant meteorological conditions do net differ significantly and do not require
separate meteorological monitoring stations. The meteorological monitoring station is
located at eastern edge of the chemical plant and is roore than 122m{400 ft) from the
nearest building. :
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4.2 - The scope of the program shﬂﬁld"' be based on an evaluation of the regulatory
requirements, meteorological data needed for Impact assessments, environmental
snrveiliance activities, and emergency response.

Section 5. The meteorological information is ‘used to support many WSSRAP
environmental surveillance programs functions such as-dispersion and diffusion modeling,
ecological studies, hydrological anatyses, and emergency response actions.

4.3 ° The site’s meteorological program should* be documented in a meteorological-
monitoring section of the Environmental Monitoring Plan (POE 5400.1).

Section 5. The meteorological program, consisting of parameters measured,
instrumentation, and computer programs and meodels, is reviewed amually and
documensed in the environmental monitoring plan.

4.4  For data from an off-site source to be acceptable, the dats should* be representative
: of conditions at the DOE facility and provide statistically valid data consistent with
on site monitoring requirements.

The meteorological data utilized at the WSSRAP is obtained from an on-site

" meteorological monitoring station. During down time data from Lambert International

~ Ajrport will be utilized. On-site meteorological data is reviewed monthly and has been |
determined to be comparabie to Lambert International Airport data. : |

4.5  Specific meteorological information requirements for each facility should* be hased
on the magnitude of potential source terms, the nature of potential releases from the
Pacility, possible pathways to the atmosphere, distances from release points to critical
receptors, and the proximity of other DOE Facilities.

Section 2. The exposure pathway analysis was performed by initially determining the
potential exposure routes and the factors to be considered and then using site specific
factors, determining those routes which will be evaluated in the environmental
surveillance program. The meteorological measurements and frequencies were
defermined based on these criteria.
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4.6

4.7

4.8

4.9

- Meteorological information requirements for facilities should® he sufficieitt to-

support environmental monitoring ami'mn*?‘eﬂlance'prugmms._

Section 5. Meteorological information requirements take into account the information

-+ required to support the enwmmnental mnmtormg and surveillance programs as mn]mﬂd

in Item 4.3,

The meteorological monitoring program for each DOE site should* provide the data
for-use in atmosphericiransport and diffusion compuiations that are appropriate for. .
the site and application. :

Section 5. Meteorological monitoring station data provides information pertinent to

dispersion and diffusion moedeling to supplement critical receptor monitoring in the event

of an aitborne release. The computer prograrns CAP-88 and ISCST3, employing
information from the monitoring station, are EPA-approved atmospheric dispersion
models designed to provide a schematic view of dispession at the WSSRAP.

Before any model is deemed appropriate for a specific application, the 'assmnptinns
upon which the model is based should* be evalvated and the evaluation results

documented.

Section 5.  The WSSRAP will use the programs CAP-88 or ISCST3 if necessary.
These models are based on the assumptions of steady-state Gaussian principles.

Meteorological programs for sités.where on site mﬁtﬁurnlogical Ieasurements are not
required should* include a description of climatology in the vicinity of the site and
should* provide ready access to representative meteorological data.

Meteorological measurements are required for activities performed at the WSSRAP.
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4,10

4.11

4.12

Potential release modes, distances frem release points to reéceptors, and
meteorological conditions should* be considered in assessments for DOE facilities
required to take on-site measurements.

Section 2 and 5. An exposure pathway analysis was performed by initially determining...
the potential expesure routes amt the factors to be considered and then using site-specific

factors to determine those routes which wili be evaluated -in the environmental.
surveillance program. Meteorological conditions, such as prevailing wind direction and -

speed, are taken into account in the determination of required on-site measurements. -

Meteorological measarements should* be made in locations that, to the extent
practicable, provide data representative of the atmospheric conditions into which

‘material will be released and transported.

Section 5. The meteorological monitoring station is focated at the Weldon Spring site

- and, therefore,  provides:adequate information regarding the media into which material .

may be released and transported at both the chemical plani and the quarry.

The insiruments used in the mhnituring program should* be capable of continuous
operation in the expected range of atmospheric conditions at the facility.

~Section 5. Measurements for wind speed and direction, horizontal wind fluetuation,

ambient air temperature, relative humidity, solar radiation, barometric pressere, and
precipitation intensity and accumulation are collected and stored every 60 sec. - The

~ 1-min recordings gre averaged once per hour and the data downloaded daily to a remote
computer. Realtime data can also be obtained to aid site personnel observing and

analyzing the dispersion of potentially released airborne material during and after an
incident.
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L 413

4.14

4.15

4.16

Wind measuremeits should* be made at a sufficient mumber of heights to adequately
characterize the wind at potential release heights.

The wind speed and direction sensors are mounted 10 m (33 fi) above ground level.

- :Sensors at:greater heights are uﬁmuessary-since potential-releases of airborne emissions ..

are at, or near, ground level.

The meteorological monitoring program sheuld* provide for routine inspection of

- the "data--and 'schedvled - maintenance  and- -calibration - of - the - meteorological ..

instrumentation and data-acquisition system at a minimum, based on the calibration
frequency recommendations of the manufaciurers,

Section 5. Inspection and maintenance of the meteorclogical moenitoring station, review

-af meteorological data, and semi-annual maintenance, calibration, and performance

checks are docomented and performed in aceordance with ES&H Procedure 4.8.3,

Inspections, maintenance, and calibrations should® be conducted in accordance with
written procedures, and logs of the inspections, maintenance, and calibrations .

should* be kept and maintained as permanent records,

Section 5. Inspection and maintenance of the meteorological monitoring station, review

of meteorotogical data, and semi-annual maintenance, calibration, and performance

checks, are documented and performed in accordance with Procedure ES&H 4.8.3.

The instrument system shonld* provide data recovery of at least 90% on an annual |
. basis for wind direction, wind speed, those parameters necessary to classify

atmospheric stability, and other meteorological elements required for. dose
assessment.

Section 5. The meteorological monitoring System is expected to provide greater than
90% data recovery on an annual basis based on inspection and maintenance of equipment
in accordance with Procedure ES&H 4.8.3.
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- 4.17

4,18

4.19

4.20-

3.0

The topegraphic seiting of a facility and the distances from the facility to points of
public access should* be considered when evaluating the need for supplemsntar}’
instrumentation.

Supplementary instrumentation is not necessary due. to the determination b}f a deniﬁed _

- meteorclogist that the chemical plant and the quarry do not-have differing meteorological .-

conditions.

If meteorological measurements at a single location cannot adequately represent
atmospheric conditlons for iransport and diffusion computations, supplementary
measuremenis should* be made.

- Supplementary instrumentation is not necessary due to the determination by a certified

meteorologist that the chemical plant and the quarry do not have differing meteorological
conditions.

A site-wide meteorological monitoring program should* be established at each
multifacility site to provide a comprehensive database that can be used for .all
facilities located within the site.

The WSSRAP is not a multifacility site and the meteorological condition for the chemical

plant and the quarry have been determined to be similar.

As they apply to meteorological monitoring, the general quality assorance program
provisions described in Chapter 10 should* be followed.

Section 5. Inspection and maintenance of the meteorological monitoring station, review

of metecrological data, and semi-annpal maintenance, calibration, and performance
checks are documented and performed in accordance with ES&H Procedure 4.8.3.

ENVIRONMENTAL SURVEILLANCE
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5.1

5.2

5.3

An evaloation should® be conducted and used as the basis for establishing an
environmental surveillance program for all DOE-contrelled sites,

Section 2. The WSSRAP Environmental Monitoring Program has been established and

- modified yearly as a -resuit of the evaluation of environmental conditions, pathway--
-analyses, and Federal, State, -and-local-laws: and-environmental protection - regulatms\,‘-. .-

Executive Orders, and internal Department of Energy policies.

The resulis of this evaluation should* be documented in the site Environmental
Monitoring Plan (as required by DOE 5400.1).

Sections 3 and 7. This Environmental Monitoring Plan snmmarizes the environmental

‘surveillance sampling or measurement locations for both the Weldon Spring Chemicai

Plant and raffinate pits area and the Weldon Spring Quarry sites and the minimmm
required analyses or measuremnéent frequencies for these Jocations in order to adequately

ensure the profection of the public and the environment. These locations are sampled or -

measured in accordance with decumented standard operating procedures which
incorporate U.S. Environmental Protection Agency and Department of Energy pnidance
and standard indusry practices. The minimum detection level and accuracy of the
analyses or measurements are in accordance with Federal, Stage, and local laws and
environmental protection regulations, Executive Orders, and internal Department of
Energy policies. The qualiiy of the Environmental Monitoring Program is maintained
anxl documented by standard operating procedures, quality conirol samples, performance.
andlit samples, standardized analytical methods, data manapement, data quality
evaluations, quality assurance records, self assessments, laboratory audits, and quality
audits. If above normal or anomalous data vatues are suspecied after review of data,
written standard operating procedures regarding actions and reporting are employed.

The enviroomental surveillance program for DOE-conirolled sites should* he
conducted in accordance with the requirements of DOE 5460.1 and DOE 5400.5.

Section 3. The environmental surveillance program has been prepared o meet the
requirements for Department of Energy enviromment monitoring programs as specified
in Department of Energy Orders 5400.1 and 5400.5 and the Regulatory Guide for

DOE/ORSZ1648-424, Rav. 4 A-18

TR Ty N,




ENVIRONMENT AL MONITORING PLAN . ' 010347

5.4

Radiological Effiuent Monitoring and Environmental Surveillance, as well as applicable
Federal, State, and local laws and environmental protection regulations,

The criteria for environmental surveillance programs (listed in 5-1) should* be used

for establishing the environmenial surveillance program for DOE-controlled sites. -

- Section 3. Criteria listed in 5-1 of the Regulatory Guide for Radiological Effluent
- Monitoring and Environmental Surveillance were used in the establishment of the .

" . -govironmental-surveillance program and are further discussed. in items 5.6 through 5.10.

. 8.5

5.6

" Any additional site-specific criteria should* be decumented in the site Environmental

Monttoring Plan,

Additional site specific criteria which effect or alter the criteria listed in  5-1 are
documented in the Environmental Monitoring Flan and discussed in items 5.6 through

3.10.

When feasible, all envirenmental media that, as determined by site-specific radiation
exposure pathway analysis, might lead to 2 measurahle annual dose of site origin at
the site boundary shouid* be routinely sampled and analyzed (for the critical

radionuclides to dose) and routine measurements of penetrating radiation should*

be performed at those sites that, as determined by site-specific expesure pathway

analysis, might result in an annual dose of site origin at the site boundary, if the -

total exceeds a)} 5 mrem effective dose equivalent; or by 100 person-remu collective
effective dose equivalent within a radins of 80 km of a central peint in the site.

Sections 3 and 4.2. Measurements are made as determined by the site specific pathway
analysis within the site boundaries, at the site boundaries, and at points outside the site
bourdzries as outlined in the previously mentioned Sections.
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57

5.8

59

Envirenmental suﬂaiﬂanne measurements maj' be performed periodically, but -
should* be performed at least every five years, to confirm the low dose levels, if the
projected annual effective dose equivalent of site origin is <0.1 mrem.

- Sections 3 and 4.2; Environmentat -meﬂlaﬁce-is-*pcrfomwd on-a regular.basis. as:.

specified in the previously mentioned sections.

Actual measarements on fwo media for each critical radionuclide/pathway
combination, one of which might be the effluent stream, should* be performed as
part of the site routine effluent monitoring and envirommental surveillance

program.

Measurements on two media for each critical radiomclide/pathway combination are not
necessary due to extensive characterization of the media and historic monitoring. The
Environmental Monitoring Plan has been designed to take info accoumt the
radionuclide/pathway combinations requiring environmental surveillance. :

Use of data should* be based on statistically significant differences between the point
of measurement and background (or control) data.

Background sampling or measuretnent locations have been established for all pathway

.media at both the chemical plant and the guarry. In an agreement with the

1.8, Geological Survey, the Department of Energy has established background for the
Missouri River Alluvium by the sampling of seven temporary wells installed by the TJ.S.
Geological Survey. Background.locations for both the Little Femme Osage Creek and
the Missouri River are momtored routinely. Background for groundwater at the Weldon
Spring Chemical Plant and raffinate piis area is based on the resnlts of an ongomg
sampling program by the Missouri Department of Heaith, Private drinking water wells
in the vicinity of the chemical plant are routinely monitered by that department and the -

- results provided to the WSSRAP, therefore, these locations are not routinely monitored

as background locations. Several lakes in the Busch Wildlife Area and Dardenne Creck
are sampled routinely as backeround locations for surface waters near the chemical plant.
The Remedial Investigation for the Weldon Spring site has established statistical
backgronnd levels for chemical constiments at the Weldon Spring site. A background

DE/OR/Z1548-424, Rov. & A-20




ENVIRONMENTAL MONITORING PLAN 010387

- 5.10

air monitoring station is monitored routinely to establish background levels for the
chemical plant and the quarry. - The bwﬁkgrmmd monitoring station s located

- approximately 12.9 km (8 mi)} from the chemical plant and 11.3 km (7 mi} from the

quarry.

Provisions should* be made, as appropriate, for the detection and quantification of -

‘unplanned releases of radionuclides to the pnvironment.

Source measurement and comirel of all coniained surface water is performed at the
Weldon Spring site to prevent the release of radionuclide to the groundwater and surface
waters. Monthty storm water sarpling is performed to monitor the transport and release
of radionuclides at the Weldon Spring site. Perimeter air monitoring is performed
routinely, as well as work placf: monitoring, to determine releases of radiomuclides at the
Weldon Spring sike.

- Section4.2.2.1. Three:air monkioring prograins are utitized at the WSSRAP to monitor -
site specific arcas, perimeter areas, and critidal receptors. Site specific monitoring, in

addition to providing data concerning the mnlmbumns of specific activities to the total -
aithorme inventory, will provide faster fepdback concerning the effectivemess of

. engineering controls and data concerning dispersion patterns. Filters from site-specific .

monitors witl be collected on a daily basis as compared to weekly for the perimeter

" . samplers, in order to assess the possibility of al:cldcnml release of airborne contaminants. . -

511

Site-specific monitoring will be utilized during remediation activities at the Weldon
Spring Quarry. Monitors will be placed immediately outside the work areas based on
current meteorological conditions to assess aulfuma emissions from specific acuvmes and
areas within the quarry.

The need for environmentzl sampling aild analysis should* be evalvated, by
exposure pathway analysis, for each site radinnuclide efftuent or emission (liguid or
airborne). :

Section 2. The exposure pathway analysis fot the WSSRAP was performed to evaluate
the impact on human or ecological rem:ptom due to radiclogical effluent or emissions
from the WSSRAP. Sampling or measuremefit locations were determined based on this
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exposure pathway analysis in order to ensure the protection of the public amd the
environment. : : . '

5.12 This analysis with appropriate data, refereaces, and site-specific assumptions, along

513

5.14

5,15

with site-specific criteria for selection of samples, measarements, instrumentation,
equipment, and sampling or measurement locztions should* be documented in the
site Environmental Monitoring Plan.

Section 2, - The: exposure pathway analysis was performed by initially determining the -
potential exposure routes and the factors to be considered, and then using site specific

_ factors, determining those routes which should be evaluated in the environmental

surveillance program. The selection samples, measurements, and locations were .
determined based on the selected exposure routes.

A critical pathway analysis (radionuclide/ media) should* be performed,
documented, and referenced in the annual Site Environmentzl Report.

The critical pathway analysis is revised anmually for inchusion in both the environmental
monitoring plan and the anmoat site environmental report.

I the projected dose equivalent from inhalation of particulates exceeds the criteria
of 5-1, particle-size apalysis of the emission should* be conducted at least
annually. '

Sections 4.2.1.1and 4.1.1.2. .Particle size analysis will be performed on an annual basis
on specific sources which have higher potential for airborne emissions. '

For all new or modified facilitics coming on-line, a pre-operational assessment
should* be made and documented in the site Environmenta} Monitoring pian to
determine the types and quantities of effluents to be expected from ithe facility and
to establish the associated environmental survefllance program.

Section 3. Two water treatment plants were operational in 1993 and the chernical
stabilization/solidification pilot facility is expected to be-operational in 1993, Additional
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5.16

2N

monitoring of these facilities prior to operation was performed based on a pre-operational

assessment as to the types and quanfities of effluents from the facility and establish pre-.

cperational characteristics of the groundwater, surface water, and ambient air at the
Weldon Spring site, -

Preoperational monitoring is alsc being performed prior to the construction of the
disposal cell and supporting facilities, which will disrupt large areas of the chemical plant

Section 4.2.1. Engineering controls will be employed to minimize levels to those which

are ALARA. Engineering process documentation is used to determine the types and
quantities of expected emission and associated airborne monitoring requirements.

Calibration of desimeters and exposure-rate instruments should* be based on
traceability to National Institute for Standards and Testing (NIST) stam'lards o

Sections 4.2 and 3.3.4. - Calibration of monitoring -systems -requiring. known- vahse- .

sources is performed using NIST traceable radioactive sources.

Gross radicactivity anaiyses should* he used only as trend indicators, unless
docamented supporting analyses provide a relinble relationship to specific
radionuclide concentrations or doses.

Section 4.2,3,3, The WSSRAP has done extensive characterization of the Weldon Sbring
Cherical Plant and raffinate pits area and the Weldon Spring Quarry to provide reliable
relationstips between radionuclides. In addition, the WSSRAP continues to petform
radionuclide specific analysis such as the critical TECEpPtoT MONItOTing program.
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© 518 -

5.19

5.20

The overall accuracy {+% aﬁcﬁracj') should* be estimated, and the approximate

Environmental Detection Limit at a specified % confidence level for environmental
measurements for beta-gammas, alphas, and neuirons should* be determined and
the two levels documented in the site Environmenial Monitoring Plan. '

‘Sections 4.2.2.1 and 4.2.2.2. The overal aceuracy and the approximate Enviconmental
Detection Limit for the environmental measurements are documented in the previousty .

mentioned Sections.

Sample preservatinn_methnds should* be consisient with the analytical procedures
used.

Section 6. Preservation of environmental samples is performed in accordance’ with

Environmental Protection Agency methodology for the analyses of specific parameters.

AR environmemtal surveillance techmiques should* be designed to take a
representative sample ot measurement of the important radiation exposure pathway
media. '

. Sections 3, 4, and 7. The environmental sampling techniques employed at the Weldon

5.21

Spring site are performed in accordance with documented standard operating procedures
in erder to obtain representative samples of the media.

Sampling or measurement frequencies for each significant radionuclide or
envirgaraental medivm combination (e.g., those that contribute 10% or more to off
site dose greater than 0.} mrem EDE from emissions in a year) should* take into
account the hali-life of the radiomaclides to be measured and should* be documented
in the site Eavironmental Monitoring Plan.

The radioruclides that exist at the WSSRAP which contribute 10% or more to off-site
dose all have lengthy halflives and would have no significance on the sampling
frequency. '
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5.22-

5.23

5.24

"Background" or "control" location measuremients should* be made for every
simificant radionuclide and pathway combination (e.g., those that coniribute 10%
or mare to off site dose greater than ¢.1 mrem EDE from emissions in a year) for
which envirormental measarements are vsed in the dose calcnlations. :

~ Section 3. Background sampling and measurement locations have been designated for

both the Weldon Spring Chemica] Plant and maffinate pits area and the Weldon Spring
Quarmy sites for all exposure media routes.

An annual review of the radionuclide composition of effluents or emissions shonld*
be made and compared with those wmsed to establish the site Environmental
Monitoring Plan. :

Section 3 and 4. The radionuclide composition of exposure media at the chemical plant
and the quarry sites are determined anrmally for evaluation of additional environmental
surveitlance.

Any deviations from routine environmental surveillance requirements, including
sampling or measurement station placement, should* be docmmented in an approved
revised site Environmental Monitoring Plan.

Sections 1 and 6.4, The WSSRAP Environmental Monitoring Plan is reviewed annually
due to-the complexity and evolution of the remedial work being performed. - A revised..
Environmental Monitoring Plan will be issued if it is determined that the monitoring
program does mot satisfy the requirements of the Department of Energy orders and
applicable requirements or if there is a significant change in requirements. All variances
from the program scope are documented in 2 memorandum to project management and
reported in the annual Site Environmental Report.
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'5.25

5.26

5.27

The air sampling rate should® 0ot vary by nore than +20% and total air. flow or

total running time should* be indicated; air sampling systems should™ be leak-tested,
flow-calibrated, and testéd-and inspected on a routine basis at 3 minimum, using the
calibration frequency remmmendations of the equipment manufactorers. .

Section 4.2.2.1, 4.2.2.2, and 4.2.2.3. Sampling systems are calibrated in accordarnce
with WSSRAP standard operating procedures and manufacturers’ specifications. Alpha-

--scintillation detectors dre-calibrated a minimum of every six-months using NIST trageable.. -

radicactive sources,” The gas-flow proportional counter is calibrated when repairs are
made {0 the detector or there has been a potential for drift in the readings in the
equipment. The rotameter is calibrated to NIST specifications on an anmal basis. If the
flow rate in the ficld changes more than 20% during the sampling peried, the air

‘momnitor will be evaluated to determine if service is required.

State and local game officials should* be mnsulted when selecting appropriate
protected specles to sample.

The ecological monitoring program is designed in close consultation with locat
conservation and protection agencies. Preliminary activities for anmual monitoring relate

. to sampling of game species within the surrounding wildlife areas. State and Federal

collection perrmits are obtained. as necessary for sampling and all sampling programs are

reviewed with appropriate. agencies prior to work. No sampling of protected species; t.e.

Federally or State listed endangered or thréatened species is planned. Monitoring
_a{:tivities for protected species are limited to visual ohservations and identification for
purposes of documenting occurrence of species within the Weldon Spring site area.

DOE Operations Offices’ and contractor staff’ should* ensure that groundwater
monitoring plans are consistent with State and regional EPA groundwater
monitoring requiremams under RCRA and CERCLA, to avoid unnecessary
duplication.

Section 1. The WSSRAP has prepared the Environmental Monitoring Plan to meet the
requirements for Department of Energy environmental monitoring programs as specified -

. in Department of Energy Orders 5400.1 and 5400.5, the Environmental Regulatory Guide
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5.28

329

5.30

5.3

Jor Radiological Effluent Monitoring and Environmental Surveiliance, and applicable

Federal, Siate, and local laws and environmental protection regulstions. Copies of the
envirormental monitoring plau are made available to the State and Federal regulatory

agencics.

DOE Operations Offives and contractor staff should* consult with State andregimlal -
EPA personnel as needed to ensure that the requirements are incerporated into the
Radiological Monitoring Plan.

Section 1. All applicable Federal, State, and local laws and environmental protection
regulations regarding radiological parameters are incorporated into the environmenital
surveillance programs for the Weldon Spring site. Copies of the environmental
moniforing plan are provided to the State and Federal regulatory agencies,

Any changes in the site-specific or generic factors should® be noted in the plan and

. the retired or replaced values preserved for historical purposes.

Section 2. The site-specific factors effecting the environmental surveillance program are
evaluated, revised, and documentsd annually in the Environmental Monitoring Plan.

When neutron monitoring is required, the method of measurement should* be hased

" on the anticipated flux and energy spectrum.

Mo significant neutron spurces are present at the WSSRAP.

The sample exchange frequency for non-particulate sampling should be determined -
on a site-specific basis and should* be documented in the environmental surveillance
files. '

Sections 4.2.2.1, 4.2.2.2, and 4.2.2.3. The sampling frequency for non-particulate
sampling is documented in the applicable standard operating procedures and in the
previously mentioned Secuons
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532

5.33

6.0

6.1

Liquid mitk samples should be refrigerated or otherwise preserved prior to analysis;
however, the analyiical procedure to be used shuuld* be considered when choosing
a sample preservation method.

The 1997 environmental mnnituﬁﬁg'pmgxam does not inchude sampling of milk products; -
therefore, no sample preservation metheds have been selected. Agriculinral products
such as corn and milo are primary fooedstuffs graing within the 16 km (10 mi) monitoring
area and have been sampled.. The: foodstuffs monitoring program is des:gmd as-a tierad. .
sampling prograrm.

Dairy farms are few in the area and currenily three have been identified in the 16 km -
{10 mi) border. Air monitoring data indicate no particulate emissions that would require
dairy product menitoring.

As they apply to envirommental surveillance activities, the general qaality assurance
program provisions of Chapter 10 should* be followed.

Section 7. All environmental surveillance activities are performed .in accordance with
the Department of Energy and site quality assurance program provisions.

LABORATORY PROCEDURES

Laboratory procedures and practices should* be documented in the site
Environmental Monitoring Plan ﬁncompliancewithDﬂE 5400.1).

Section 6. All laboratories performing analysis for the environmental monitoring
program have procedures and practices docwmented in their specific quality assurance
project plans. At this time, the WSSRAP has several laboratories analyzing samples
cotlected as part of the environmental monitoring program. In addition, the WSSRAP. .
has a new laboratory specification that has replaced some currently used laberatories and
has added new ones. Due to the large amount of information required from these
laboratories, it would be impractical to document al of the procedures and practices in
the Environmental Monitoring Plan.
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6.2 Each monitoring and survmllance organization shouid* have a sample identification
system that provides positive identification of samples and aliquots of yamples
throughout the analytical process.

Sections 3.0, 6.3, and 7.2, The WSSRAP has a:sample identification system -that-
uniquely identifies saraples for collection to-data submittal to database usage (Procedurs---
ES&H 4.1.1). Laboratories under contract to the WSSRAP generally have internal
sample tracking and identification systems (unique laboratory I.D. numbers}, but sample . |
identification is reported back to the WSSRAP using WSSRAP identification numbers.

6.3  The system should* incorporate a method for tracking all pertinent information
~ obtained in the sampling process.

Sections 6.3 and 7.2. The WSSRAP has the Field Sample Tracking (FST) and |
Environmental Semple Tracking (EST) systems that are used e track environmental |
samples from collection to receipt to invoice approval for each laboratory under coniraci.
The WSSRAF also has the WSSRAP Information System for Archiving and Retrieving
Data (WIZARD) system. that is used to maintain the environmentai-data received from -
the laboratories. WIZARD is wutilized w0 comply with Department of Energy |
requirements, compare data, and perform statistical analyses on routine samples that are
part of the environmental monitoring program.

6.4  To prevent incorrect analysis results caused by the spread of contamination among
‘samples, each laboratory should* establish and adhere to written procedures to
minimize the possibility of cross-contamination between samples.

This requirement is not summarized in this plan. However, labotatoties under contract

to WSSRAP have standard operating procedures that specify identification and prevention

of cross-contamination among samples. The Iaboratories are audited to these procedures |
by the site PQD on a scheduled basis. In addition, the WSSRAP Verification Group and |
the data reviewers request validation for data that is suspected to be in error or cross-
contaminated.
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6.5

6.6

6.7

High-activity samples shnuld* he kept separate from low-activity samples

This requirement is not summarized in this plan. However, laboratories under contract
to the WSSRAP have Nuclear Regulatory Commission licenses or similar Stale licenses. .

- These laboratories screen-samples received.- from the WSSRAP to-determine if they can..

accept the samples. According to requirements-in their licenses, they can only accept -

“samples whose activities are below specific levels: Most laboratories have controlled
areas that process samples with activities above a certain level. Generallty, environmental | -
- samples collected from the WSSRAP have low activity.

In additien, the integrity of samples should* be maintained; that is, the degradation
of samples should* be minimized by using proper preservation and handling
practices that are compatible with the analytical methods used.

Section 7. WSSRAP standard operating procedures (ESSH 4.3.1 and 4.4.1) outline the

_proper preservation and sample handling practices. These procedures explam what

parameters are companble with similar parameters.

To provide that the analyses performed are consistent and of the highest quality,
specific analytical methods should* be identified, documented, and used to identify
and quantify all radionuctides in the facility inventory or effluent that contribute
H%-or more to the public dose or environmental centamination associated with the .

Section 7.2 and Appendix B. A variety of WSSRAP and subcontractor procedures,
plans, and programs are utilized to ensure that analytical methods are of the highest
quality. The analytical metheds are identified and documented in Sections 6.1 ﬂ'.tmugh
6.6 of this appendix.
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6.8

6.9

6.10

- 612

Standard amalytical metheds should* be used for radionuclide anatyses (when
avm]able), and any modification of a standard method(s} should* be documented.

-Sections 6.3 and 7.2.. Some radionuctide analyses have modifications to the standard :
- method. All chanpes 10 standard methods -are Teviewgd and -approved by the Project-

Management Contractor prior to analyses.

In addition, methods, -requirements, and necessary documentation should* be
specified ih any analytical contracts established with outside laboratories.

Sections 6.3 and 7.2. The specifications of the contracts with the laboratories inchide
the requirements for documentation, methods, and other requirements regarding quality
assurance, Laboratories are andited on a scheduled basis to confirm their compliance
with these issues.

- All sites that release or could release garmma-emitting radionuclides should* have the

capability (either in-house or outside) of having sampl&i analyzed by gamma-ray
spectroscopy systems.

This requirement is not summarized in this ptan. However, the WSSRAP has the
capability of analyzing gamma emitting radionuclides nsing gamma-ray spectroscopy and
also has the capability of analyzing for alpha/beta emitting radionuclides usmg a gas-flow

proportional coumer and an alpha specn'nscﬁpy system. -

Counting equipment should* be calibrated using, at a minimum, the calibration
frequency recommendations of the manufacturers so that accurate results are
obtained.

Section 4.2. All counting equipment is calibrated using the calibration frequercy
recommended by the mamufacturer and in accordance with Procedure ES&H 2.6.4,
Ludtum Model Scaler and Model 4’3~1ﬂ Detector: Gross Alpha Measurement Operation
and Calibration. : :
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6.12

6.13

7.0

7.1

In addition, check sources should* be counted periodicaliy on all connters to verify
that the counters are giving correct resnjts.

This requirement is not swmmmarized in this plan. However, check sources are

periodically counted to verify that the counters-are-giving correct results in accordance .
with Procedure ES&H 2.6.7, Calibration and Operation of the WI-1900 Low Background -

Gas Flow Proportional Counter,

Samples that are sent oft site for analysis ot for laberatory intercomparison should*

“be monitored far contamination and radiation levels and packaged in a manner that

meeis applicable transportation regulations and requirements,

“This requirement is not sumﬁlarizad in this plan. However, samples that are sent off site

for analysis are monitored for contamination and radiation levels in a marmer that meets
applicable transportation regulations and requirements. This is accomplished by the Site
Shipping Officer, who is also responsible for properly packaging the shipments in
accordance with Procedure RC-17s, Off-site Transporiation of Hazardous Materials,

DATA ANALYSIES AND STATISTICAL TREATMENT

The statistical technigues used to support the concendration estimates, to determiine
their corresponding measures of reliability, and to compare radienuclide data
between stations and times should* be designed with consideration of the
characteristics of effluent and environmental data, |

Section 6.1. Environmental data are statistically summarized using known and proven
methods to determine the distribution, central tendency, dispersion, and outliers of the
data. The siatistical fechnigques take into account the characteristics of skewed
distribution of time series data, high variability analytical results, missing data, and

results below the analytical detection limits. All new data are evaluated against the

comresponding historical statistics. Apparent cutliers are only excluded from use after
investigation confirms that an error has been made durmg sample collection, preparation,
measurement, of analysis process.
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7.2 -

7.3

7.4

1.5

Documented and approved sampling, sample-handling, analysis, and data
management techniques should* be used to redace ~xrm*1:1|:q]1t3P of the results as much

a8 possible,

Section 6.1. Standard operating procedures have been developed for envirﬂnlﬂmtal.; :
monitoring activities specific to the Weldon Spring site. These procedures have been
developed from Environmental Protection Agency and Department of Energy guidance .
and standard industry . practices.. Personnel - undergo . training -specific to . their.
responsibilities varying from procedure review through classroom training and "hands
on" training under the supervision of a qualified individual,

‘The level of confidence in the data due to the radiological analyses should* be

estimated by analyzing blanks and spiked pseudosamples and by comparing the
resulling concentration estimates to the known concentrations in  thogse
samples. ' '

Section 6.1. Numerous quality control samples are collected in support of environmental
monitoring activities. inclsding blank samples, matrix spikes, and matrix duplicates. The
confidence level of the data is estimated by comparmg the results of the quality control
samples with known concentrations.

The precision of _radinnuclide analytical results should* be reported as a range, a
variance, a standard deviation, a standard error, and/or a confidence interval.

Section 6.1.. The environmental monitoring data is statistically summarized by the
determination of the range, variance, and standard deviation of the data values at each
sampling location.

Data should* be examined and entered into the appropriate databases prompily after
analysis.

Section 6.1. Dnmediately upon receipt from the laboratory, all new data are verified and
entered into the WSSRAP database (Section 7.2).
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Tiﬁ

7.7

7.8

8.0

8.1

When selecting the data to be considered, outliers should* be excluded from the data
only after investigation confirms that an error bas been made in the sample
collection, preparation, measurement, or dada analysis process.

Section 6.1. Apparent ocutliers are qualified amd excluded from use only after -
investigation confirms that an error has been made in the sample collection, preparation, -
measurement, or cdata analysis process. Procedures are employed to aid .in the

interpretation of the data and to.improve the quality of the results from the program by

helping to detect erroneous measarements.

As each data point is collected, it should* be compared to previous data, becanse
such comparison ¢an help identify imusnal measuarements that require investigation
or further statistical evaluation.

Section 6.1. All new data are evaluated against corresponding historical statistics to aid
in the identification of vmasual data values which may require further imvestigation or

_evaluation in accordance with WSSRAP standard operating procedures.

As they apply to data analysis and statistical treatment activities, the general guality
assurance program provisions of Chapter 10 should* be followed. .

Seciion 7. Overall data management activitics-for the WSSRAP are detailed in the
Environmental Data Admindstrotion Plan.  This plan provides guidance for the
deveiopment of sampling plans, describes data management activities, and details general
data quality requirernents. These general data quality goals have been adopted for this
environmental monitoring plan. The primary activities associated with this environmental
monitoring plan include data verification, database management, and data validation.
These programs document the quality of data generated by on-site and off-site analyses
of samples. '

DOSE CALCULATIONS

Except where mandated otherwise {e.g., compliance with 40 CFR Part 61), the
asgessment models selected for all environmental dose assessments should*

DOEORIZ1548-924, Rav. 4 - A3
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appropriate characterize the physical and environmental situation
encountered. ' -

Section 6.2. Assessment models selected for environmental dose estimates at the

- WSSRAP are intended to assess.accurate and realistic radiation.doses to the population..

and to a hypothetical maximally exposed individual.that could result from remediation

- --activities. Envirenmental monkoring data are used-either. as.direct- input data.in. dose...

-+ calentations or where appropriate, ‘serves as data input in-expoesure- and-dose models. .- .-

8.2

8.3

8.4

The information used in dose assessments should* 'he as accurate and realistic as

possible.

Section 6.2. Radiological dose assessments for selected environmental media employ .
data from the effluent monitoring and environmental surveillance programs in order to
ensure that the data are accurate and realistic.

Complete documentation of assessments of the radiation dose resulting from the
operation of DOE-conirolled facilities should* be provided in a manner ¢that supports
the annual site Environmental Monitoring Report, Environmental Monitoring Plan,

or other application, and show the 1) models used, 2) computer program.s used, and

* 3) input data and data source assumptions made.

Section 6.2, The anmual site envirormental report includes documentation of the models,
computer programs, input data, and data sources used in the assessmemt of radiation
doses,

Default values used in model apphcatmns shoald* be documented and evaluated m
determine appropriateness to the specific modeling situation,

Section 6.2, Model default values are evahiated to detennme the appropriateness of the
values as they apply to the modelling situation. The use of defauli values is dﬂcumentad '
with the results of dose modeling.

DOEQOR/Z 1648-424, Roy. 4 . T
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‘8.5 . When performing buman food chain assessments, a complete set of human exposure '
pathways should* be considered, comsistent with current methods (IAEA 1982;
Moore et.al, 1979; NCRP Report No. 76; NUREG/CR-3332). -

Section 3.4.4.2 and 6.2, The foodstuffs samﬁling'-pmgmnﬁpmvides data to determing:
- .the projected dose to off-site -persons. from.an-air-te.crop. to. human exposure, route.. A
projected dose of <{.1 mrem/vr dose to a member of the public has been estimated. . .

8.6 - Surface water and groundwater modeling should® be conducted as necessary to.
conform with the applicable requirements of the state government and the reg!onal
office of the EPA.

Section 3. The WSSRAP has received no specific requirements to perform groundwater
or surface waler moedeling from the State or regional regulators. Purspant to CERCLA
and RCRA guidance, the WSSRAP has and continues to conduct a variety of
groundwater contaminant transport modeling efforis.

8.7 . The general quality assurance program provisions of Chapter 10 should* be followed
as they apply to performing calculations that assess dose impacts.

Section 6.2.. All general quality assurance program provisions are followed as they apply
to performing calculations that assess dose impacts.

9.0 RECORDS AND REPORTS

9.1 Accordingly, DOE officiais and DOE management and operating contractors should*
identify and comply with the relevant requirements.

Section 6. Activities at the Weldon Spring site are performed in accordance ‘with
Depaniment of Energy Orders 5000.3A, 5400.1, 5400.5, 5284.1b. and 5484.1; Nattonal

~ Pollution Discharge Elimination System permits issued by the Missouri Department of
Natural Resources; and the Federal Facilities Agreement, as well as other applicable
Federal, State, and local laws and environmental protection regulations.
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9.2

Timely notification of occurrences and - information involving DOE and its
contractors should* be made to the appropriate DOE officials and to other
responsible authorities.

+ - -Section 6. Reporting of all-occurrences listed in Department Df-Eﬁerg]r Orders 5400.1,.

e

9.4

9.5

5400.5, and 5484.1 is performed in accordance with Department of Energy Order
S000.3B.

- Auditable-records- relating to enmnmmtal surveiflance and-efffuent monitoring .

should* be maintained,

Section 6. The WSSRAP maintains a Somple Management Guide (DOE/OR/21548-499)
which governs sampling plan preparation, data verification amd validation, database
administration, and data archiving. All environmental data from sampling, analysis, and
quality review programs are maintained in hard copy and electronic copy. All original
documentation is transferred to the Project Quality Department andi stored in a controlled
area in a fireproof safe.

Calculations, computer programs, or other data handiing should* be recorded or
referenced,

Section- 6. Compmiter programs and data management. systems utilized at the Weldon

Spring site are the Environmental Sample Tracking (EST) system, the Field Sample

Tracking (FST} System, the Gemeric Universal Report Utility (GURU) program, the

_Safety, Health, and Radiation Protection (SHARP) program, the Site Wide Audit

Tracking System (SWATS), and the Waste Inventory Tracking Systemn (WITS).

As they apply to reporting and record keeping activities, the general quality
assurance program provisions of Chapter 10 should* be followed.

Section 7. Standard operating procedures are maintained and documented to ensure the
gquality of the environmental monitoring progrum and those activities which influence the
prograin.
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10.0

10,1

14.2

10,3

QUALITY ASSURANCE

In addition to these plans, the Environmental Monitoring Plan should® contain a

section on quality assurance and should* cover the monitoring activities at cach site,
consistent with applicable elements of the 18-element format in ANSI/ASME NQA-1.

Section 7. The quality assurance section of the envimnmemal-nimﬁtoriﬁg plan outlines

the requirements for the activitics at the WSSRAP, which is obligated to comply. with the

requirernents -of -ANSIFASME NQA-1 as outlined in- Department of Energy
Order 5700.6C. A Quality Assurance Program is maintained for the Weldon Spring site,
which addresses the requirements of Department of Energy Order 5700.6C. Also, a
project specific  Quality Assorance Project Plan describing how various aspecis of
Department of -Energy Order 5700.6C and the Quality Assurance Program will be
implemented at the Weldon Spring site,

Periedic audits should* be performed to verlfy compliance with nperatlonal and
_quality control procedures.

Section 7. Audits are p.erfﬂrmed periodically to evaluate quality related activities in the

. environmental monitoring program. Analytical laboratories performing analyses for the
. Weldon Spring site are audited annually by Weldon Spring site personnel from: the

Project Quality Department and other related departments. The Project Quality
Departrient routinely audits site operations associated with environmental monitoring
activities. The Weldon Spring site is also rontinely audited by external entities, including
Department of Energy-Headquarters and Department of Energy-Oak Ridge.

The following requirements from ANSI/ASME NQA-1 should* be followed: Planned
and scheduled auvdits should* be performed to verify compliance with all aspects of
the quality assurance program and to determine its effectiveness. These andits
should* be performed independently in accordance with written procedures or
checklists by personnel whe do not have direct responsibility for performing the

activities being audited (i.e., supervisors cannet audit their own facilities), Audit.

results - should* be documented and reported to and reviewed by respomsible
management. Follow-up action should* be taken where indicated.
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16.4

14.5

Section 7. The Project Quality Department _i'nutineljr audits environmental monitoring
activities 0 evaluate compliance with project-specific procedure. Andit reports are
generated and corrective actions are monitored by the Project Quality Department.

The elements of a quality assurance program plan should* be derived from the 18-
criteria in ANSI/ASME NQA-1 and those stipulated in 10 CFR Part-50, - - .

The WSSRAP complies with the requiremenis of ANSI/ASME NQA-1 in accordance
with Department of Epergy Order 5700.6¢. The WSSRAP is not a muclear production
or utilization facility and, therefore, the Quality Assurance program is not derived from
the criteria stipulated in 10 CFR Part 50 which pertains to these types of facilities.

Radiation measurement, incinding portable instruments, environmental dosimeters,
in situ monitoring equipment, and kaboratory instruments, should* be calibrated
with standards traceable to NIST calibration standards (NCRFP 1978; National
Burean of Standards Special Publication 609).

Section 7. Calibration of all radiation measerements is performed in accordance with
documented procedures, industrial practices, and- Deparunent of Emrg:,f Orders which
have standards traceable to NIST calibration standards.

DOE/OR/21648-424, Rov. 4 A-39



ENVIRCNMENTAL MONITORING PLAN . o1g397

APPENDIX B
Data Quality Requiremerts
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_ APPENDIX C
Document Hierarchy for the Environmental Monitoring Plan
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APPENDIX D
Telecon From L. Hopkins to File Regarding the Use of
Uncensored Data Sets, Dated June 1, 1992

DOEOR/21548-424, Rav, 4




MK-FERGUSON

) ‘ mﬁ;urﬂm:nmmﬁanmnamz
'}(i;ﬂe June 1; 1992
TO: File _;/:.4 ﬂ: :.-—-’ /é'_ |

Loren Hopkins

FHOM;

 TELECON ON. UNCENSORED DATZ
SU8JECT:

Date of Telecon:  May 27, 1992
Cﬁller:. Loren Hopkins.

Call to: Bob O'Brien, Statistical Policy Branch of US EPa,
Washington, bC. ' '

Telaphone: - (202) 280-2583
SUBJECT:. UTILIZING UNCENSORED DATA IN STATISTICAL

' CALCUXATYONS
M. D'Brieﬁ returned my call regarding this subject, " I
explained to Mr. O'Brien that the 1951 DOE Environmental
Re Guide Radio ical Ef eniton] d
Environmental Surveillance specified the following:

7.3.4 'Less-Than—Detectahle valuas_

Honltoring programs: often include measurement of extremely low
concentrations of radionuclides, below the detection limit of
the counting instruments. Data sets with large numbers of.
less-than-datectable values need special consideraticn in the -
statistical analyses (Gllbert 1%87). '

. Less-than-detectable “data will produce numerical measurements
with values below the detection limit and sometimes negative
values. All of the actual values, including those that are
negative, should be included in the statistical analyses,
Practices such as assigning a zero, the detection limit wvalue,
or some in-between value to the below detectable data point,
or discarding those data points can severaly bias the
regulting parameter estimates and should be avoided.

When analytical instruments or. laboratories do not supply the

. actual values for readings less than the detection limit, but -
make some designation such as *ND", the actual valnes for
those data points should be cbtained. When obtaining these
data peoints is not possible, at least the number of less-than-
detectable valuas should be obtained, : '

m:\users\bickmyerienvinncens.lh

- Frari 237-A 20kt 8-37




' Page 2 - o . ) Data. {(conti

Data from censored distributions (for which the number of
less-than-datectable values is known) are moxe amenable to
standard statistical analyses than are those from truncated
.- :distributions (for which the number of valuss below the
" detection limit are net known), which require special’
statistical technlques (Gilbert and Rinnison, 1$81}.

I explained that in- incorporating uncensored data [1ncluding
-negative numbers} in.our - statistical calculaticna, in one casg
we obtained a negative dose. We question the use af.aPplYingn:;

" the policy of incorporating uncensored data acress the board
because the results of using means derived from uncensored .
data may lead to physically impossible results. In addition,
we were wondering if some sort of weighting approach should be
applied to data beléw the detection limit because there is :

- less confidence associated with these values. I asked if he .
had any feel for when the-use of uncenscred data should or
should not be applied and if there was z study that validated

- this request for incorporation of uncensored data. Mr. .
‘QO'Brien did not have an answer for me and referred me" to
‘Richard Gilbert at Batelle {509) 375-2979), '

I called Richard Gilbert and explained the situation and e
concerns I had explained -te Mr. O'Brien. He was not aware of
“the DOB guidance. and was. not. -aware that he.was.referenced.in .
the guidance. He felt that any across-the-board .application’
of his recommendations of the. use of uncensored data was jill-
founded. He recommended: that we use scientific, professional
jadgement in including uncensored data. . In general, he felt
we should obtalin and use uncensored data since he felt it
still contained some meaning. However, if the results were: .
-not possible, we should include a caveat and explalin our.
reasoning. :

Mr. Gilkert suggested I look up a paper by Diane Lambert ,
antitled Hon-detects, Detection Limits and the Limit of

Probability", from the Journal of the American Statistlcal
Assocjatjon regarding my question with weightlng data below
the detection limit with less confidence. _

LR/cch

- -ms\users\bickeyer\enviuncens.lh’
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AFPENDIX E
Above Normal Reporiing Levels
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TABLE E-1 Environmentai Response Lavels in Groundwater and Surface Water for
Critical Receptors

LOCATION PARAMETER HESPONSE LEVEL | RESPONSE LEVEL It

SURFACE WATER
SW-2002, 2003, pia) Reviswer discration x>100 pCifl
2004, 2005, 2012
“SW-2001, 2016 yiel B pGCifl £x<10 %= 10 pCift
SW-1003, 1004, yia 100 pCifl =¥ =max X2 max. or X =300
1005, 1007, 1009

Nitro'e! D.L.=x<1 pgh x=1 pgh
SPRINGS
SP-6301 ya 100 pCifl S x-<max XZmax

Nitrog'® DL £x<0.22 ugi x 20,22 yg
GROUNDWATER
MW-1002 thru 1016 el ¥ =previous high and 2 highs™
and MW-1027 thru X=y + 27
1032 Nitro'¢! xz=previous high and | 2 highs'®

Kz n+ 20

Sita and Quarry WTP

All paramatﬂrs{d-}

x = pravigus high and

x> baseline

ff) Based on drinking water standards

Detection monitoring X=o + 20
MW-1017 to Y@ new high xz 10 pCist
MW-1023, MW-1033 =x <10 pCift
and RMWs and PWs | Nitro'® x>D.L.
0,0 100 mgA =x< 250 X2 250 mgA
Metals'?! M+2a<x<MCL (PWs | x=MCL
and RMWs oniy)
{a) Based on histotic ranges
{b Baged on water quality standards
{c Basad on past three years histarical data
{dh Based on baseline monitating see Exhibit 8 or 9
{el Consecutive new highs with x=g+ 2g '

DQE/ADR/Z1648-424, Rev. 4
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ENVIRONMENTAL MONMTORING PLAN arozar
TABLE E-2 Water Quality Standards
A.  EPA Drinking Water Standards
CONCENTRATION CONGENTRATION
PARAMETER imghf PARAMETER (mg/l}
Antimony'® 0.006 C Selanium 0.05
Argenic® 0.05 | Silver'd 0.05
Barium'® 2.0 ‘ Thalllum'® 0.002
Baryllium*e! 0.004 Zine'®! 5.0
Cadmium™ 0.005 N Fluoride'™ 2.0
Chremium'® 0.1 TDS!E 500 .
Cobaltd! 1.0 S Cyanide!® 0.2
Coppar'®! |1 pCBs!™ 4.5E-8
Iron!™ 0.3 2,4-DNTH 0.00011
NitratatN)t® 10 Gross & 16 pCil
Sulfate’ _ 250 _ Ra-226 + 228 5 pGifl
Chioride™ 250 ¥ Rnv222 300 pCifl
Lead'® 015 Uraniurn®™ 20 pg/l = 13.6 pCifl
Manganese'™ G.IGE" _ Mercury®! 0.002
Nickal 0.1 '
- {a) EPA primary maximum contaminant levet.,
(13| EPA secongary maximum contaminant level,
{z} . MDNR primary maximum contaminant ievel,
{d MCNR water quality standard for groundwater,
ifi Proposed ERA primary maximum cantaminant level.

DOENOR/21648-424, Rev. 4 _ E-2
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TABLE E-2 Water Quality Standards {Continued)
B. Darivad Cnnnﬂmratiun Guide {DCGs|

DOE Crder 5400.5, Radiation Protection of 1he Public antt the Envlronment, dasignatas tha DCGs for
ingestion of drinking watar as:

Uranium 800 pCi/l
Radium-226 100 pCiA
Radium-228 100 pCid
Thorium-228 400 pCifl
Thorium-230 300 pCi/l
Thorium-232 50 pCifl

DOE/GR/Z1648-424, Rev. & E-3
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TABLE E-3 NPDES Parmit Limits a'm:! Notification Levels -

LOCATION

RESPONSE LEVEL |

RESPOMBE LEVEL K

All permittad ourtfaliz

All parametars

PARAMETER .

= permit limit

> parmittad lirnit or
= o or > than notifleation
Inwei

NPDES OUTFALL NOTIHCATION LEVELS

- {storm water, sita and quarry. water and 3swnpge traoenant plant outfalia}

NOTIFICATION LEVELE- SWTP,
OWTP/MNP-0062, NP-0003, NP-
PERMIT 0006, NP-0010, NP-ODDE
PARAMETER LIMITS LIMET
Chamical Oxygen Devsand {CODH g 60 =ENA
Tatal Suspandad Solida gt 3(1. - = ACINA, NA MA, NA, > 30
Biosheamical Oxygen Démand 15 day) et 30 :-eﬁfNA,NA,NA.NA, =30
Fecal Coliform colf100 i 400 NAMNA,NANANA, > 400
Settleablz Solids™**** mifi 1.0 MNAS.0,7.0,1.0,1.0,M4 {>2.5 for
borrow erea)
pH su -8 TEar >89
Whole Efflusnt Toxdcity. gsee permits. | see permite MCG-C1 07701 and
MC-0T0B987
il and grasse mi * NMNM =10 borraw area)
Argenic** mg Q.10 »0.1/0.1
Chromium** mgl 010 =0.1/0.1.01,0.13,0.7,0.F
Coppar®" mafl 1.0 > 1,0/0.1,0.1,0.19,0.1,0.7
Eead®* mg 0.10 >0.1/0.1,0.1,0,198.0.1,0.
Manganesa mg 010 =>0(.1/0.49,0.20,5.6,0.1,0.1
Misroury™* mpn 0,004 =0.004/0.1
Selaniam®* mgh 0.02 »0.02/0.1
Cyanide-Amenatle* * mgi 0.0075 >0.007840.1
2. 4-dinitrotolusne® * o 0.32 D »0.220100
Florida mgil 4.0 =4.0/4.0
Mitrate mgit 20 =20/10
Sylfate mg BOO > B0 ZE0
Chiorida mgit » = 260230

DOEQR/21548-424, Rev. 4
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TABLE E-3 NPDES Fsrmit Limits and Notification Levels {Continued)

NPDES OUTFALL NOTIFICATION LEVELS
[stanm water, site snd quary water and sewegs frestment plurt outtails)
' HOTIFICATION LEVELS- SWTP,
CWTPRP-0O02Z, NP-GOO3, NP-
PERMIT 0008, NF-OO10, NP-0DDS
PARAMETER UNITS LIMIT

Grosa Alpha ' pcin * ﬁA

Grozs Beta pGiil . NA,

Urarium . : pCi/! * > 30/ > BOH1 360 MDNR}
Radium 226 pCif * =100

Radium 228 . peiA ' * >100

Therium 228 pCid . =400

Thorium 230 : ' pCil G > 300

Thorium 232 . pCifl - =50

Actnium 227 aClA * | >0
Polonium 210 . pCifAl o =80

Radon 222 : pCirf . . .

PRIQORITY POEL®*

1V acrolein il ' 200

2% scrylonitrile . sl . 200

3V benzens i - 1ag

3V bomoform g " 100Q

€Y carbon tetrachioria it . 100

7V chlorcbenzans . 2l . 108

8Y chicradibramometharne i * 100

v chloroathans . 2N . 103

10V 2-chlorothybvinyl ethar sl . 100,125/100

11¥ chioroform agfl v 100

12V dichigrobromomethane C mn * 100

14Y 1,1-dichlorosthans - i/t " 100

15% 1, 2-dichloroathane : vl : - 100

DOECR/21E48-424, Rev., & : E-5
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TABLE E-3 NPDES Permtit Limits and Notification Lavels {Continued)

NPDES OUTFALL NOTFICATION LEVELE
(&t wakar, st and qUATY watar amnd sswags trastmant plant outfslia}

NOTIFICATION LEVELS- BWTP,
CWTR/NP-00)2, NP-0003, NP-

PERMIT 0005, NP-00110, NP-0DDE
FARAMETER UMITS LiMIT
18V 1, 1-dichtorasthylene i * . 100
17V 1. 2-dichloropropana Fretl * 100
18¥ 1,3-dichloropropylsne pad " 100
19V ethylbenzene . sgil * 100
20V mathyl bromids A . 100
21 mathyl chlaride i * 100
22 msthylene chiorids i * 100
23V 11,2, 2tstrachlarcethane an - 100
| 24V tatrachioroethylana Al * 104
25V tolusne sgdl * 100
28V 1, 2-trans-dichlorosthylsne e * 100
20 1.1 1-trichharoethane A i 100
28Y 1,1, 2-michloroethane Fgh * 100
29‘!.'; michlorcethylens ogn - 100
31V vinyl chiorids firl)] * 100

1A 2-chlorephanol gl * 100G

I8 2,4-dmhiuruprmnm fr| » 160

34 2, d-dimathwiphensd il * 160

44 4, 6-diniro-o-crasal g * 100/500

5A Z,4-diniropienol © g “ 500

£A 2-nitrophenal sl » 100

TA 4-nitrophenol uan - mb,sun;z Bl
8A p-chioro-m-cresol A * 100

94 pantachlorephanol i * 100, 5001 00
10A phenal g - 100

DOE/OR/21548-424, Rev, 4
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TABL'E £-3 MNPDES Permit Limits and Notification Levels {Continued}

NPDES OUTFALL NOTWICATION LEVELS
(storm woter, site and quermy wate ekl avwesge trastment plant outfaks}
' NOTIFICATION LEVELS- SWTP,
OWTP/NP-0002, NP-0003, NP- .
PERMIT 0008, NP-0010, NP-0DDE ©
PARAMETER . 1NTS LIMIT

1A 2.4, 8-frichlorophens| e . 100

1B acenaphthans g ranna (R 1000100
Eé acanaphthylene L] rmna s 1000500
3B arthracens i * 100

48 banzidine g . 100,260/250
5B banzolslantheacens i rEEEY EEEr 000100
6B benzolalpyrens san tERRL LEEEE QRO
7B 3.4-berzofluoranthene s * 100

8B banzolghiiperylene gl * 1040

9B hana.:llk]ﬂuururthu'm . gl reern *RERS TG00
T0B bis{2-chloroathoxylather gl b 100

11B bis{Z-chloroathyl}sthar g . 100

128 his{2-chlaralsopropyiather £ai . 100

138 his[2-sthylhaxyiiphthalate 2ai v EBO, 1004100
14R drbrampl'v_erﬁvi phanyt athar . pafl . 100 .

158 butylbenzy| phithalate . fritil * 1065
C16R 2-chloranaptithalena i | . 100

178 4-chlorophanyl phenyl ather f * 100

188 chrysang < gl 1asen EEERIOOVI0D
188 dibenzo{a hlenthracene . Tl . A AR 10000
208 1,2 dichlorebenzene ' g . 100

218 1,3.dichlorobanzana . FToh .' ' 100 .

228 1.4 dichlorobanzena o1 . 100

238 3,3 -dichlorobanziding ' Tl * 100, 2004100
248 diathyl phthalate il # 100

DOE/OR/21548-424, Rav. 4 E-7
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TABLE E-3 NPDES Permit Limits and Notification Levels (Continued)

NPFDES DUTFALL NOTIRCATION LEVELS

|storn water, alts mnol quarry weater snd aswage treatmant plomt ourtfalls)

NOTIFICATHON LEVELS- SWTF,
QWTP/MNP-0002, NP-0003, NP-

289E napthalene

LEREE X

+2 20 e 100100

40E nitrobenzana

PERMIT 0005, NP-0010, NP-00DE
PARAMETER UNITE LIMIT

268 dimethy! phthalate frot) . 100
Z6B di-n-butyd phthalate At . 100
28B Z,8-dinktrotolpena 2l £ 190
29B di-n-ooty phithiatate ai * 07, 100100
30B 1,2diphanylhycrszinelssazobsnzene) s . 100
31B fluroranthans pan e HAERE 100100
328 fluorena gil bt EEEEE 00100
338 haxachlarsbenzena pan ¢ 100
348 hexachlarabutadisne 1l * 100
A6B hexachlorocyclopentadiane g * 100
EE.E-' hexschiorosthans 7| * 100
378 indena(1, 2, 3-cdipyrene gan il rana 100100
388 isophorana agil - 100

a1

s

£l

pafi

ol

448 1,2 4-trichlorcbenzens

* 100
41B M-nltrasodimethylaming . 100
42 N-nitrosodkr-propylarmine * 100
436 M-nitresodiphenylamine . 100
448 phonanthrene ERERL LeEEE 100100
458 pyrane . pan * 100
- 100

1P mldrin e *

2F plpha-BHC g * 100
JF haia-BHC i - 100
4F gamma-BHC- it ¥ I 193

DOE/OR/Z21548-424, Rov, 4
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TABLE E-3 NPDES Permit Limits and Notification Levels (Continued}

~ NPDES OUTFALL NOTIRCATION LEVELS
i watar, aite and quarry water and sewa s trastent plat cutfalls)
NOTIFICATION LEVELS- SWTP,
QWTPMNP-0002, NP-OCO3, NP-
FEAMIT 0005, NP-0N G, NP-OODE
FARAMETER LTS - LIMIT

5P datte-BHC il . .| 180

6F chiordans it ¥ 100

TP 4.4°-00T - Hafl ¥ 100

8P 4,4 -DDE ' M * 100

9P 4,400 piafl * 100

1CP dieldrin ran * 100

11P alpha-andozulfan paif + 100

12P heta-ondosulfan pafl . YO0

13F endozulfan sulfate o * 100

T4F andrin gl * 100

16F endrin aldekyds g * 100

16F heptachlor sl . 100

17F heptachlor epoxids Frat . 100

18P FCB-1242 fr. ¥ 1

18P PCB-1254 il * 1

20P FCB-1221 i . 1

21P FCB-1232 g . 1

22P PCB-1248 g - t

23F PCE-12680 ol * 1

24P PCB-1016 L " 1

25P toxaphens : L * 100

Artimony™®* a1 * 1.0

.BEI'HHUI'H' * 1ol ot 100

Cadmium* * @af . 186,100/100

Mickal* * paft + 870,100/100

DOEORIZ1E42-424, Ray. 4 E9
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"TABLE Ew'3 NPDES Psrmit Limits and. Notification Levals {Continued)

NPDES GUTFALL NOTWICATION. LEVELS
{mtarm wator, wite and quarry water and sawaga tréatmant plant outisllal
NOTIRGATION LEVELS- SWTF,
OWTR/NP-DIDZ, NP-DOD3, NE-
PERAHT DGOE, NE-0010, NP-GOGE
PARAMETER UNITS LM
Silver** g . 200,100/100
Thalllum*®* ) : pan * 100
ing* * il * 330,1121100,220,1140,100,100
Cyanida, Tatal*™® ' ol i * 260, 1001100
Phenoly, Total** i * 100
¥ Monitoring onby.
b Toxic palant 40 CFR 401,15 ses pammit condition for notification raquirements.

LE X}
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ENVIRONMENTAL MONITORING PLAN

10387

TABLE E-8 Storm Water Bassline Comparisa‘ﬁ Values ¢ + 2o} pygfl*

LOCATION
PARAMETER . NP-0002 NP-0003 NP-0005
‘Uranium pCi/l** 600 (615.51}- 600(847.39) 600(1444)
Re-228 pCifl 1.4t 116 1.06
- Ra-228 pCif 1.82 1.65 2.62
Th-228 pCiA 1.24- 0.84 0.65
Th-230 pCit 0,66 .01 . 0.82
Th-232 pCif 0,94 077 0.65
2,4-DNT 0.15 - 0.14 0.14
2,4,6-TNT 018 0.17 0.19
PCBs 10 1.0 1.0
PAHs 20 il 20 pgfl 20 mgil -
Al mg/l 5,432 8.281 17.330
Sh 3353 33.53 33.53
As 6.20 . 8.52 6.48
| B2 128,45 . 130.30 147.88
Be 0.91 078 0.78 .
cd 2.74 2.74 2.74
Camg/l 94,5 101.4 1119
cr 12.24 41,65 19,64
Co 9.58 9.58 10.49
Cu 16,95 1453 18.62
Fe mg/l 4.7 56 13.5
Pb 123.80 12,82 15.28
Li 27.9 8.45 9,22
Mg mg/l 18.8 19.9 18.2
Mn 705 171 ¢ 169

DOE/QRIZ1548-424, Rav. 4
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EMNVIRUONMENTAL MONITORING PLAN Q10397

TABLE E-6 Storm Water Baseline Comparison Values (# + 20) zgfl1* {Continued)

LOCATION
PARAMETER NP-0002 NP-0003 NP-0005
Hg 0.78 0.14 .13
Mo 12,83 12.48 12.47
Ni 32,36 35.01 37.63
Kmgfi : 6.7 8.1 8.1
Se 7.82 11.40 5,28
Ag 214 - 3,14 | = 2es
T 8.563 5.43 4.68
W . 13.66 14.57 29.32
Zn | 117.70 71.88 102.87
* Unless .otharwisa noted
bl r;t;:. in parentheses is the baseling value but the DCG of 60D pCifl overrides the haselin.a.

DOE/R/Z1648-324, Rav. 4 E-15




'EMVIRDNMENTAL MONITORING PLAN

210397

TABLE E-7 Radicactive Airborns Farticulates. and Gases

IF...

THEN...

AND NOTIFY...

Any pearimeter or critical
receptor air particulate
monitoring location has results
that are statistically greater
than background and has a
measured concentration that
axceads the annpal average
background cancentration plus
three standard deviations for
2 consecutive weaeks or with a
measurgd concentration that
axcaeds the annual average
background concentration plus
2 standard deviations for 3
ponsecutive weeks; or any
perimetoar receptor radon
manitering location gquarterly
results that are 1.0 pCiAl
above the hackground
concantration or 2ny critical
receptor monitoring lacation
results that are 0.5 pCifl
abave the background
concentration.,

Find the airbarne
contemination source and .
increase emissions controls if- .-
feasible. Increase area

‘monitoring if current resukts
-do mot identify potential

cantamination source(s).

DOE Preject Manager, PMC
Deauty Project Manager,
ES&H Manager, el
Enviornmental Protestion
Group Manager, Projact
Manager, and Engineering
Managaer

The estimated committed
affactive dose equivelant
{CEDE] at a critical receptar
locatlan or to any member of
the public exceeds 1 mrem
{includes quarry perimeter],

Same as above

Seme as above plus persons
residing or abiding in tha
gffected critical raceptor
location.

BOEIOR/21548-424, Rav. 4
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ENVIRONMENT AL MONITORIMNG PLAN _ Mo397

TABLE E-7 Radioactive Airborne Particulates and Gases [Continued)

IF... - THEN... . AND NOTIFY...
The estimated commltted Same ss above; stop all work Same as above, and refevant
affective dose aguivalant that is generating airborne program office, Deputy
(CEDE) at a critical receptor radioactivity in the affected assistant sacretary far
tocation-orto any member.of  f-area unitt source is identified . |.environment {EH-20) (DOE_. ],
tha public axceeds 10 mrem and additional emission Order B400.6 Chapter 1,
~lincludes quarry perimeter). - [ controls are instituted, if -| section 7). Cemply with DGE -

' : faaslble. Order 232.1 reporting and

notification reguiremeoms for
an unusual event. Comply
with National Emissfon
Standards for Hazardoug: Afr
Poilutants {NESHAP} reporting -
regquirements {40 CFR

81.1044c),
The sstimated doge equivalent 3 Stap all work that is Same as above, plus comply
at a critical receptar location generating airborne . | with DOE 232.1 reparting and
exceeds 500 mrem CEDE, or radioactivity in the affectad netification requirements for
any monitoring focatfon where } area. : an emergency avent.

airharne concantrations, if
averaged over 24 hours,
would excead 5000 times the
appropriate inhalad air Derived
Concentration Guides
astablished in DOE 5400.5., .

DOE/OR/21548-424, Rav. 4 E-17




ENVIRONMENTAL MONITORING PLAN

Q102397

TABLE E-8 Asbestos Monitoring

IF...

THEN...

AND NOTIFY...

Tha site perimeter or weork
place anvironmental samples
{outside cantainment) exceed
0.01 ffoe using PCM,

Investigete pessible sources of
fiber release. Shut down or
maodify operations where
apprapfriate. Conduct
confirmatory Transmission
Efectron Microscopy [TEM)

| analysis if non-asbesocts fibars

are suspacted.

| Managar.

DQE Project Manager, PMC
Deputy Prajact Birector,
ES&H Manager, Enginsering
Manager, and Projeet

A critical receptor sampla
exceads 0.01 ffee vsing PCM
or any TEM sample thet
excesds 0.01 f/oco {axcept
inskie containment).

Seme as above plus evaluate
concurrent work place and list
perimeter results far
comparison.

Same az above and the
Frojact Director.

PRE/QR/Z1548-424, Rev. 4
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